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II I  MAX  AY  AN  FOSSILS- 
Volume  II.,  Part  l. 

THK  CEPHALOPODA  OF  THE  LOWER  TRIAS. 

nT 

CARL  DIENER,  Ph.D., 
UMVEiisinr  of  virnna. 

WITH  PLATES  I  to  XXIII. 

INTRODUCTION. 

The  first  Himalayan  animonito  of  lowor  triassio  age  which  is  mentioned  in 
scientific  literature,  is  Ophicera*  <lemis»um,  described  and  figured  by  A.  Oppel 
in  1865,  although  its  geological  position  was  not  known  to  this  eminent  author.1 

Whether  Ammonite*  perrgriwu,  which  was  collected  in  Ladakhby  the  mission- 
ary Prochnow  and  described  by  E.  Bey  rich,1  actually  belongs  to  deposits  of 
lowor  triassic,  Muschelkalk,  or  even  of  permian  ago,  cannot  bo  decided.  Tho  frag- 
ment which  constitutes  Be>  rich's  type  specimen,  is  the  only  one  of  this  specie* 
fouod  up  to  now.  E.  v.  Siojsisovies,  it  is  true,  discovered  similar  forms  in  a  red 
marblo  from  "Woabjilga  on  the  Karakorum  route,  which  arc  probably  of  permian  age, 
but  they  wore  too  badly  preserved  to  allow  identification  with  Bityrich's  species.' 

In  18G5  C.  TV.  G  umbel  recognised  some  genuine  lower  triassic  fossils  amongst 
the  collections  which  were  brought  to  Europe  by  tho  brothers  Von  Schlagintweit.4 
lie  even  identified  a  few  bivalves  from  the  sandstones  of  Ealamsuli  in  Spiti  with 
typical  species  from  the  Alpine  TVerfen  l«ds,  as  A"oplophora  /••tsaenuin,  Wissm., 
Lima  cantata,  Milnst.,  A'«f«/<i  Qoldfuw,  v.  Alb.,  and  he  considered  the  beds,  in 
which  tlieso  fossils  wnru  found,  as  equivalents  of  tho  lower  triassic  Buntsandstein. 

To  C.  L.  Griesbach,  however,  we  owe  tho  aotuiil  disoovery  of  a  Himalayan 
lower  triassic  rock  series  r«  W/w.  In  the  Ohcerat  bed*  near  the  Niti  Pass  he  dis- 
covered, in  167D,  tho  oldest  cophalopod  fauna  of  tho  Buntsandstein,  and  fixed  its  stra- 

1  A,  Opjxl.— I'etwr  oilin  iinh»  Fou-lrmXi!  »o»  d«ti  Mwuiuliimi  AMnpirnnijMi  rou  Spili  uml  (inwi-KhortBin  -m 
Tit*t-    P«U«uli>ln|{i»oW  MiUtwihmgro  aui  <t«m  Momuid  do  KOriigl.  Iwyiriwhen  Hint*,  ?tnitK»rt,  1.  I'l.  w». 

Ak.  1 t.  b,  e,  p.  !(»>. 

•  A'  /'f»'^*. -Monitor.  lion  >fl.  pr«iii».  Ak»l.  tier  WiM-  IWIin.  IS  JiuioiT  Mi,  p.  5*. 

•  E.  r.  A/.z/jiiiW*  in  li.  Smnt-Uvt.igc  mr  Slt»ti«r«pUi«  Cmtr.l-A.i.i.i.  Drniliwiir.  AkuJ.  -i 
Wi«n,u,»ih  -»t.  CI*.**.  Ifltl.  p.  15S. 

•  C.  W  «,-,«,W,-Cb.:r  ,!«  VorkomoiCT  wn  unt.ri.ii  Tri«Mk.wliU»  in  Hr<h»«i»B  ( N~h  tl-n  vnn 

brUJtm  8cki^i,.««t  ^wmIm  Fuud.tuel.n  teurtl.tilt).  Slubber.  tayr.  *U.  » I-   >.  J*-, 

pL  ft,  pp.  31ft- 3.H1. 
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tigraphioal  position  just  above  the  upper  boundary  of  the  permian  Productus  shales, 
and  below  a  mass  of  shales  alternating  with  limestones  and  overlaid  by  true  Musohel- 
kalk.1  He  also  rightly  claims  having  discovered  a  second  oephalopod  bearing  hori- 
zon in  Spiti,  situated  somewhat  higher  than  the  Otoceras  beds  of  Spiti  and  Painkhan- 
da,  and  identical  with  tho  upper  beds  of  the  lower  triassio  series,  for  which  I  have 
proposed  the  name  "  tubrobu*tu$  beda"  in  my  Memoir  on  the  Cephalopoda  of  the 
Himalaya  Muschelkalk. 

He  thoroughly  recognized  the  differonco  between  the  two  fauns,  as  may  be 
clearly  seen  from  his  scheme  of  the  divisions  of  the  Himalayan  trias  (Mem.,  Vol. 
XXIII,  p.  70),  but  he  did  not  separate  the  two  lower  triassic  horizons  in  his  detail- 
ed sections.  In  doing  so  he  was,  howover,  fully  justified,  as  he  had  not  sufficient 
proofs  to  compare  tlio  fauna  of  Muth  in  Spiti  with  that  of  the  subrobustus  horizon, 
in  his  normal  section  of  the  8halshal  cliff  near  Rimkin  Paiar  encamping  ground. 

In  1892  our  expedition  was  fortunate  enough  to  discover  some  very  character- 
istic species  of  ammonites  in  tho  upper  portion  of  the  lowor  triassio  deposits  of  the 
Shalshal  cliff.  This  section,  which  is  exposed  just  opposite  the  camping  ground  of 
Rimkin  Paiar,  a  little  below  the  confluence  of  the  Rarahoti  and  Chorhoti  rivers,  is 
as  shown  in  the  figure  on  the  opposite  page. 

Tho  palaeozoic  group  of  rocks  terminates  with  the  permian  Product  us  shales, 
which  are  exposed  to  a  height  of  about  90  foet  above  the  ravine  of  the  8halshal 
river.  As  to  their  lithological  character  I  need  not  add  anything  to  Griesbach's 
exoollont  descriptions.  Their  uppermost  beds,  the  only  ones  which  we  examined 
in  this  section,  yielded  no  fossils  whatever,  but  contained  many  concretions,  similar 
to  those  of  the  well  known  Spiti  shales. 

The  higher  Otooeras  beds  of  the  lower  trias  begin  with  a  series  of  limestones 
and  shales,  which  pass  almost  gradually  into  the  underlying  Productus  shales.  The 
limestones  are  grey  or  black,  weathering  a  rusty  brown  colour,  and  form  very 
regular  banks  of  4  to  6  inches  in  thickness.  Thoshaly  layers,  with  which  they  alter- 
nate, are  of  equal  thickness,  and  of  a  loss  decided  colour  than  the  ferruginous, 
dark,  shining  Productus  shales  and  do  not  contain  any  concretions.  There  is, 
however,  no  distinct  boundary  to  bo  drawn  between  the  two  rock  fades,  whioh  form 
one  continuous  sequence  of  beds,  as  has  already  been  pointed  out  by  Griesbach. 

The  lowest  bankB  of  limestones  and  shales,  immediately  above  the  Productus 
shales,  yielded  no  fossils.  In  our  section,  all  the  enormous  number  of  fossils,  the 
discovery  of  which  we  owe  to  Griesbach,  is  concentrated  in  one  bed,  situated  from  18 
to  30  inches  above  the  upper  boundary  of  the  Productus  shales,  which  consists  of  a 
dark  bluish  or  black  limestone  of  6  to  12  inches  in  thickness.  This  limestone  hank 
is  as  a  rule  a  true  lumachella  like  layer  of  cephalopoda,  most  of  which  are  splen- 
didly preserved.  Broken  shells  are  proportionately  rare.  In  consequence  of  the 
tough  nature  of  the  matrix,  the  extraction  of  complete  specimens  is,  however,  difficult. 


Among  the  cephalopoda  different  species  of  the  genus  Opkiceru,  Griesh.  pro- 

>C.  L.  Qritibaei,— fUoord»,G«].  8orr»jof  hih,  XIII.  1880,  jrp.  83-113.  XIV.  1881.  pp.  iU.  166. 
Geokgy  «f  tfc.  Central  HimiUju,  Mom.  Geo  1. 8arr.  of  Indit,  Kill.  1801.  wpecUlj  pp.  67-71, 1«,  147,  JU9-21S. 
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tST    **■  0—-.  Griesb.,  fc         .    ,  , 

na8  mo  principal  fossil  of  this 


f  UlJ"  ■•J"  of  CtntUu  Tinilltri, 


action  of  th.        god  midj.     .  "  —  . 

«     fi-i**lUlum,  nor.  ,p. 
•»      C/iVrt,  oor.  tp. 

^•'J^i,  ooy.tp. 
Jfunpriu,,  tp.  ind. 
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Opiicerat  Sttuniak,  nov.  sp. 

„      deaitt**,  Oppet. 

„     fiiiotum,  Unesb. 

„      p'atfpire,  n.  v.  sp. 

„     ptycieiltt,  nov,  sp. 

„      ttrptniinvn,  nnv.  sp. 

„      Chinutdt,  nov.  *p. 
hleeitmat  btrtale,  nov.  *p. 

Ilodjmni,  m>v.  sp. 
Kinjiltt  Tarbha,  nov,  »|>. 
K«*i»tkittt  Fidarbka,  nov.  sp. 

In  oomparison  with  the  enormous  number  of  cephalopoda,  the  other  groups  of 
tho  mollusoa  remain  considerably  in  the  back  ground.  Lamellibranchiata  are,  how- 
ever, widely  spread  throughout  this  bed,  whereas  gasteropoda  and  braehiopods  are 
extremely  rare. 

This  bed,  forming  the  main  layer  of  Otocera*  Woodwardi,  Griesb.,  and  its 
allies,  is  immediately  overlaid  by  greenish,  splintery  shales  of  6  to  8  inches  in  thick- 
ness, containing  fragments  of  Otocera*,  and  besides  them  tho  follow  ing  forms  :  — 

Mnllitotti*  DalailfiMfe,  nov.  pp. 
Proftfti>le»  SeiettUri,  nov.  sp. 
Prtspkingitti  Kama,  nov.  sp. 

For  3  feet  above  the  main  layer  of  Otoctrat  H'oodtca'tli,  these  thin  bedded, 
splintery  shales  art  succeeded  by  limestones  which  yielded  only  a  few  frag- 
ments of  Ophicerat,  too  badly  preserved  for  any  specific  determination. 
Above  these  limestones  occur  splintery,  thin  bedded  shales  with  limestone  part- 
ings, and  without  any  traeo  of  fossils,  of  7i  to  t)  feet  in  thickness.  Higher 
up,  the  slialo  formation  passes  gradually  into  a  series  of  limestones  alternating 
with  shales.  Tho  lowest  bods,  up  to  a  height  of  18  feet  above  the  main  layer  of 
Otocerat  teoodtoardi,  have  yielded  Ophkerat  Dharma  and  Danubiles  sp.  tW. 
ex  aff.  D.  planidortato,  besides  many  fragments  of  ammonites,  which  did  not 
permit  specific  determinations  but  most  probably  belong  to  the  genera  uphietra* 
and  Meekocera*. 

In  the  upper  beds,  of  about  30  feet  in  thickness,  the  limestones  become  gradually 
less  dark,  and  often  show  yellow  coloured  patches  on  their  weathered  surfaces.  Their 
lithological  character  gradually  approach^  that  of  the  Musohelkalk  beds  with 
Sibirites  Praldada,  Diener.  These  beds  are  rather  rich  in  fossils,  most  of  which, 
however,  are  in  a  bad  state  of  preservation.  Among  the  better  preserved  specimens 
the  following  ones  may  be  mentioned  :— 

Orthocrrat,  sp.  ind 

AWiViw  iP.  ;„rf.  „.  „jr.  #  P„lMiit ,.  Mi)j8 

Ceratilet  tulnbuiluJ,  v.  Mojo. 
/>»»*frt7«  /V**fa,  Mv.  sp. 
PUmingiU*  HoiiU*,wt.  sp. 

This  fauna  is  entirely  different  from  tho  fauna  of  the  main  lay.r  of  Otocerat, 
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ff'ooUwardi.    The  most  romarkal.ln  .  • 

ZPrnU>i  iD  my  ' '    veTT  aiDO,,g8t  them  *  C^  ^  , 

!t»  ld«nt'V  with  the  charactVrL ,  '         SP°C"1,°n  <fiS«*«i  P|   xyjT  , 
cnbed  and  figured  bv  E  '     ^  °f  tbe  Si^™n  OW \    *  *° 

*****  iV«/Wa</„,  „S  t       f  V  <h°  t,,bl  earthy    bT  7 

„i  .,  11  •  '"ucii,  m  accordance  wifli  r-:  i    ■      rarl".>   limestones  with 

chol Wk ^  my  llemoir  on  tLo  Cep]mIo^       Gn^ach  I  dceribed  as  lo,er  ^ 

flat  Gri«baeh  ,vas  perfectly  Ui.ualavan  Muschclkalt. 

^a^>  and  in  separating  it  UTt^^  *******  t,,e  Muschol- 

canrful  examination  of  the  brachials   ^Iflc      1  ^  thu  r£*^  of  a 

^^beonoatraSted,infonM^:J,r'Mh,0Pod»!ind  '"valves  of  the  Uimnlavan 

fV",W- nov.»P. 
"Ftrtfm-  Strait,,;  ,sall<T. 

a/r.  Strtdtfi. 
/<Wi/«,  uov.  sp. 
Jih„choveUa  GriesLachi  fa  identical  uiM  <. 
-••  by  Qriosbach;  it  has,  hoover,  notto„  Ca,l0<1  **'  "*^«"- 

but  fa  ra«,er allied  to  y(A.' Ji  tn  ft  "P"*»  f™  *• 

bj  it«  nuhmental  area,  but  no  similar  form  1,  T  U,'ci»«»«,  Wan^, 

*»».  W„3  WlWcA    ^  |10™'  fo     h!ls  «•  y«*  '>een  described  from  the  Al.Wj 

tbe  of  Recoaro.    Z  ^S':    *  *  *  C 

Mnschelkalk.  ""wins  0f  tint,  fauna  ]»im  decididh  to 

eH./^Z^^  —  ^on  of  the 

confluence,  of  tho  Chorhoti  and  Sl.alslnl  river      "7  Pound  near  ,ho 

In  Qriesbacb's  section1  U  io  n 

rr  ««*  *~ ».  po™^     ,:r  °  n  t™'  -rr*- " 

^  guy  li,u«.,„„„  „,  „vo  ^  , ,™-    "~"»]«««l.to.  ta„l„n,„4 


Xanti/Hi  hrainonieHK,  Griit,!,. 
OtoeeruM  Iftodirtidi,  (hu*h. 


.,      (,/!»..«,  nov.  «p. 


6  HIMALAYAN  FOSSILS. 

Otocer&s  urniatua,  Grieeb. 

„      Dravpadi,  nov.  6p. 
OpUeerai  tiiitieum,  Griesb. 

„        ntdUm,  Oriwb. 

„        8*t»  ntah,  dot.  Bp. 

M        dtmiissm,  Oppel. 

1(        f  ibbotnm,  Grieab- 

„       plal/tpira,  nov.  *p. 
Dtmubittt  hntahyanut,  Griesb. 

Ophiccrat  takuntala  still  occurs  in  bods  4  and  C,  and  Otoe  eras  tp.  ind.  in  bod  9, 
7  feet  6  inches  above  tho  main  layer  of  Olocerat  Woodwardi.  In  Griesbach's 
collection  I  met  with  fragments  of  Ophiceraa,  (specifically  indeterminable,  from 
bed  29  situated  14  feet  above  the  main  layer  of  Otocerat,  The  bods  which  overlie 
this  series  are  perfectly  unfossiliferous,  but  from  bed  70,  situated  28  feet  above  the 
Otocerat  layer  (B  t  Griesbach),  specimens  of  Ophicerat  tibeticum,  Gries.,  are  known, 
as  was  stated  by  Griosbaoh  himself,  and  as  I  am  able  to  testify,  having  examined 
his  collections. 

In  bed  80,  82  feet  above  tho  main  layer  of  Otocerat  Woodtoardi,  Griesbach 
discovered  the  fragment  of  an  ammonito,  wbich  he  compared  with  Ceratitet  Wettoni 
Oppel,  but  which  is  most  probably  idontical  with  Meekocerat  fulgaratum,  Waagen, 
from  the  upper  Ccratite  limestone  of  the  Salt  Range.  A  second  specimen  of  an 
ammonite  was  collected  by  Griesbach  in  bed  89,  situated  3  feet  above  the  former ; 
this  specimen,  which  he  identiucd  with  Meekoccrat  plonulotum,  de  Kon.,  belongs  to 
the  genus  Lecanitet.  These  two  fossils  are  the  only  ones  in  Griosbach's  collection 
from  the  Shalshal  cliff,  which  point  to  the  upper  horizon  of  tho  Himalayan  lower 
trias,  i.e.  to  the  subrobustus  beds. 

Tho  entire  thickness  of  the  lower  trias  is  59  feet  in  Griosbach's  section. 
As  bod  70  still  contains  a  characteristic  species  of  the  Otoceras  stage,  tho  boundary 
between  tho  Otoceras  and  the  subrobustus  beds  must  be  drawn  somewhere  be- 
tween bods  70  and  80,  amidst  tho  unfossilif erous  shales  and  limestones.  Ued  80  with 
Meekocerat  ci.  fulgurato,  Waagcn,  forms  undoubtedly  part  of  .the  latter  Btage,  the 
thickness  of  which  may  consequently  be  estimated  as  about  24  foet. 

A  second  classic  locality  of  the  Himalayan  lower  trias  in  Painkhanda  is  the 
Kiunglung  encamping  ground  at  the  foot  of  the  Niti  Pass.  It  was  visited  by 
Griesbach  in  1 879  and  again  in  1882,  and  by  our  expedition  in  1892.  I  need  not  give 
a  detailed  description  of  the  stratigraphical  structure,  as  this  was  most  carefully 
worked  out  by  Griesbach  in  his  memoir  (p.  116 — 122),  but  will  confine  myself 
to  pointing  out  the  palcontological  evidences  for  the  existence  of  two  separate 
cephalopod  bearing  horizons  in  tho  lower  trias. 

Tho  thickness  of  the  Productus  shalos  near  Eiunglung  E.G.1  is  about  48  foet 
only.   They  rest  on  an  eroded  surfaoo  of  the  carboniferous  white  quartzite,  and  are 
intimately  connected  with  the  next  following  Otoceras  beds.   Most  of  the  fossils  col- 
lected by  Griesbach  in  the  Productus  shales  come  from  this  locality.  Amongst  them 
•  E.G. 
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are  a  goal  number  of  truly  r>6m,;fl„  .  7 
Product*,  c^crini,  V,rn  ,         "  for  instan<»  Prodnctu,  M- » 

stones,  aJtemati-  with  dirt       T   *  *  "I"""*  of  dark^f  Purd9ni> 

to  the  upper  boundary  of  tha  P  J, .    .        b-Ver  of  0'«r-r«    ..w^    *?*  "haIe« 
are  met  Jlth  Jt  Vl(f^  shales,  but  the  leal*  ,         quit°  0,080 

^oftheLiac;r  «£7tt9fa*  aboveth° 


fW«i„  (?,.  ,p.  itu, 

<<  ifdium,  Grirtb. 

»  6**H*taU,  nov.  *p, 
»  Oppel 

"  «'f  !>»•*,  nov.  «p. 

»  VMfpira,  nov.  *p, 

**«.<.,  nov.  sp. 


^^^^2^/7?^^  Here 
The  8ubrobu8tu8  bwli.  » 


*n#S*W«nf.  Unhurt;  WMg 


.outbL  £jS  tIe°Cb^l!he  ?^USh18  WS  ^  k—  ^  occur  „ 
—  out  by  O^K^St!^ 
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Shalshnl  cliff,  and  in  both  of  them  the  same  sequence  of  beds  is  exp<»scd.  In  th<» 
southern  spurs  of  the  ridge,  west  of  the  Bamhanag  peak,  this  sequence  begins  with 
the  white  quartzite  of  the  carboniferous  system  rising  as  a  sheer  procipioo  above 
the  glen  of  tho  Girthi  river.  Between  tho  wbito  quartzite  and  tho  precipitous 
escarpment  of  the  M  uscholkalk,  the  Productus  shales  and  the  lower  trias  are  ex- 
posed, with  a  thickness  of  1">0  feet.  We  did  not  succeed  in  tracing  out  the  main  layer 
of  Otoeerat  U'oodtenrdi  at  this  place,  as  a  good  deal  of  the  section  is  obscured  by 
masses  of  debris,  derived  from  the  perpendicular  walls  of  the  Mnschelkalk  escarp- 
ment. Of  the  Otoceras  licds  nothing  but  the  unf ossiferous  shales  and  limestones 
near  the  lower  boundary  of  the  subrobtistus  beds  is  visible.  Tho  subrobustus 
beds,  bowover,  arc  perfectly  well  accessible.  They  consist  of  grey  limestone  beds 
of  4  to  6  inches  in  thickness,  alternating  with  black  shales.  Both  in  the  shales  and 
in  the  limestone,  fossils  were  found,  among  them  : — 

iLmukittt  <•/.  /'urtti&tt,  nov.  sp. 
I'UwiHgitei ./.  lioiilia,  nov.  tp. 
Jjtcaltrtt*  ip.  tnd. 

The  riohesst  fauna  of  the  subrobustiw  hori&on  hitherto  known,  was  discovered 
by  C.  L.  Griesbaeh  in  186:j,  S.  E.  of  the  village  of  Muth  in  Spiti  Memoirs  p.  219. 
This  fauna,  whioh  has  been  compared  with  the  Ceratite  formation  of  the  Salt 
Range  by  E.  v.  Mojsisovics,1  is  certainly  younger  than  that  of  tile  Otoceras  stage, 
which  is  also  developed  at  this  locality. 

Griesbaeh,  although  giving  only  a  rather  cursor}-  desoription  of  the  strati- 
graphical  position  of  those  beds,  particularly  remarks,  that  tho  ceratites  were  picked 
up  in  the  lowor  triassic  series  iu  higher  beds  than  Otoceras  and  other  fossils 
characterising  the  Otoceras  stage.  In  his  collection  the  fauua  of  theso  higher  beds 
can  easily  be  separated  from  that  of  the  lower  ones,  as  the  number  of  beds  is 
marked  on  most  of  the  labels  accompanying  tho  different  fossils,  and  moreover 
the  matrix  is  different  from  that  in  which  the  ammonites  of  tho  Otoceras  stage  are 
embedded. 

The  subrobustus  fauna  of  Muth  comprises  the  following  species  of  cephalo- 
poda :— 

CtntiUt  ita»<Hal«,  miv.  t\>. 
hauulitct  ttmika,  nov.gp. 

„       ntu/t',,  aov.  £]). 

,,        Kapila,  dot.  6p. 

„       cf.  Irapetoid^lif,  TV'tagm. 
IMemttamia  Moj>i$ovU>>,  Divuer. 

tp.  iW.  »/.  My.;,ovteti. 
Aipidiltt  t«f>,rt*t,  Wiugiro  var. 
i'lemingiles  talja,  nov.  sp. 

Iiokitlat  iiov.  pp, 

*/>.  f"»rf.  •*  off.  F.  Itilobaio,  Wang. 
(AW«ttM  ruJhitiira,  nov.  ep. 
'   Sittunplcr.  k,i,.  Al.d.  A.  Vim.  Wi«,  CI,  18M.  P.  m. 
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*  aree  species  —BauubiUt  „.•„  ,     „  fl 
"1        form*  also  present "  ^  V"  Puru°ha>  ^inailet 

ESSES*?*-  "r  *-  -ESS 

^  to  the  distribution  of  th7rT         ley  (JoWr).  *)Uthern 

^ntoturntoGriesbal^^^rr16  dintrieL  ™ 

the  lower  trias  in  Spiti  durinTT-       ,^    '  M  Sto,ic^a  entirely  fen*?  *  ° 
It  has  been  pointed  o  A  ^-^ zoological  reconnaissance  rfX  7  ° 

in  Pabkhandl  tl!  I  by,Gri(Bbach  «<at  the  same  fa  l8C4' 

.        tnro»gliout  the  Derm.™      j  / .  O0n(,ltl0I>s  prerai  ed  in  Sniti  a= 
^enoe  is  everywhere  J,  'JT!  »  d  W"*  periods.    The  £.S\£ 

brachiopod  fauna,  whiei,  «r™7  n  *"*  ductus  shales  with  Z  * 
tic  fossds  of  tfTn,       ^Ual1*  into  the  lowJ^v    •  ,  \  he""  permian 

t  Opkictrat  Aainwt.1.  


A  typical  fauna  of  the  Ot^v,  J  ♦ 
torn  Khar  in  Spiti,  n0mdy ^  "  »  Gricsbach's  Elections 


Olactrat  sp.  ind. 
I  °^"-<'r<»  Hitlicum,  Gricab. 

VOHHblUt  Bp.  ittj. 

t  A*«/,7«,  iraWitw,  Griesb 
ep.  iiul. 


»>       ep.  iml. 

Fossils  of  a  lower  triassio  «~  «^  . 

it  seems,  however,  more  difficult  to  indicate  f  h«  T         /  In  this  <*« 

*»nty,  a,  ^^.tt^toJ^^1^^  ««7  specios  with  cer- 
o"  any  hnU  as  to  the  ^  of  th<J  ^ /^h  t  -  general,  with- 

ci  J5""      th'  —  '<-"»'.  .hirb  K  r  m  •  •    •  haV0  boen  ejected. 

t   TJkwV  r"Jrt0/W»'*»."  °'«»<MM.  wliioh  pwkaMj  bring  to  Dinmriln,  hat  ,|>u. 
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The  following  oephalopoda  are  attributable  with  certainty  to  the  Otoccras- 
staga  :— 

t  Otettrat  Clitti,  nov.  Bp. 
t  Pr>plfeAit<t  J/«r**««ii,nov.ip. 
t  Opkicerat  /iMi'riim,  Griteb. 
f       lt       Ciamuada,  nov.  Bp. 
Mttkoettat  ip.  ind. 

„  tp.  ind.  e*  af.  plieatili,  Waagen. 

t       „       (f infitet)  Yataha,  nov.  »p. 

Danmiitei  pUniiortatut,  nov.  up. 
t       „       *f.  «"*•  >*  <*f-  pla*tdonato. 

With  equal  certainty  DanubiUt  Punnha  may  be  considered  as  coming  out  of 
the  subrobustus  beds,  being  distinguished  from  the  rest  of  the  fossils  by  the  lighter 
colour  of  its  matrix.  There  remains  however  one  species,  Da>iubite»  eUipticttt, 
nor.  sp.,  of  which  the  horizon  is  doubtful. 

Another  fauna  of  the  Otoceras  stage  was  discovered  by  Griesbach  on  the  east- 
ern slopos  of  the  Lissar  valley  in  Johar,  most  of  the  fossils  having  been  found  in 
section  4  of  PI.  VII.  in  Griesbaoh's  Memoir  on  the  Geology  of  the  Central  Hima- 
layas. This  fauna  is  especially  remarkable  owing  to  the  predominance  of  the 
genus  Damtbilei,  compared  with  th©  rest  of  tho  cephalopoda.  It  comprises 
the  following  species  :— 

Danuhilti  liitareatit,  nov.  up. 

„      pianidoriatut,  nov.  t.p. 

„       rigidaa,  nov.  sp. 

„       Silala,  nov.  Bp. 
t  Opiieerai  D karma,  nov. sp. 
T  Ifttkeeerat  ionalt,  nov.  sp. 
t      „  (f  onineHUt)  ftitriha,  nov.  «p. 

In  the  upper  Lissar  valley  the  subrobustus  horizon  is  also  represented  by 
light  coloured  grey  limestones  with  Danubitee  Purutha, 

Leaving  the  discussion  of  the  stratigraphical  foatures  of  the  Himdlnyan  lower 
trias,  as  compared  with  the  development  of  the  lower  trias  in  other  regions,  to 
the  last  chapter  of  this  Memoir,  I  shall  now  proceed  to  the  specific  description  of 
the  Cephalopoda. 

All  the  fossils  described  and  figured  hereafter  have  been  collected  either  by 
Griesbach  or  by  mysolf,  with  the  exception  of  Ophicerat  demiiium,  Oppel.  I 
am  indebted  to  Geheimrath  K.  A.  v.  Zittcl,  Director  of  the  Pala»nto)ogioal 
Museum  of  Munich,  for  tho  comparison  of  Oppel's  type  specimens  from  the  Schlagint- 
went  collection  with  my  own  material.  This  is  also  the  place  to  express  my  hearti- 
est thanks  to  Professor  William  Waagen  and  Director  C.  L.  Grieabaoh  of  the 
Geological  Survey  of  India,  who  enabled  me  to  make  use  of  the  proof  sheets  of 
Waagen's  Memoir  on  the  fossils  from  the  Ceraxite  formation  of  the  Salt  Bange,  and 
of  his  type  specimens,  which  the  latter  moat  liberally  allowed  me  to  compare  with 
my  Himalayan  collections. 

In  the  following  descriptions  I  shall  have  to  refer  repeatedly  to  Dr.  Waagen's 
and  Grierbaeh's  valuable  works.  ^ 


Digitized  by  Google 


Order:  NAUT1LEA. 
Family :  NaoTILIDjB 
Subfamily  \  N'AUTILINjE. 

Genus  =  NAUTILUS,  Breynh*. 
Nautilus  bbahmanicus,  Griesbach    PL  I  fl    ,  fc 

^^^^ 
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Di»m*W  of  tb«  ■M! 

.  ••      ..       ■oabilicu*     '.  ' 

Tt.ick„„.of  tb.  UatTOiatf0lI  "  "^■>«SwM 
*io  perfection. 


PL  I.,  fig.  i. 

•  65  mm, 

.  IB  » 

.  si ,. 

.   27  „ 

•  30  » 


PL  I.,  fig.  1 
73  mm. 

» . 

3*  ... 
30  ., 
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ML  *  •  ■ 

from  the  trinodosus  horizon  of  th^n  m  7  L  aU<'/u'  «Mrf"»*«K  Boyrich 
Wong  to  two  very  differon^t t-WSi  ^"^^ 
"hapo.  JV.  ^.arfr^u^  ran,VaSon"tr  f  tb,e  8m,lari^  *  their  genera 
^^lb,^^^«^  by  an 
siphuncle  is  situated  close  to  the  siD],Z?  1  fimA,a^n  species,  in  which  the 
•otioo  Of  Xaulilu.  Barrandei,  y,  £™  ^  °f  th°        ««*  be  plaCcd  in  the 

^^^XJf^in*^^  ST  mo\othr  toa,ittle,- 

sp>ral,  so  much  so,  tluit  in  the  largest  oTl  7,    gm  to  loave  the 

of  the whorl  k  »  *  *  ^ 

^  s  s  satsssa  a,r  ass :  ssr — 

by  rounds  edgesf  ^ffll^SaMlSS!  ^  •  «  ***** 

A  comparatively  high,  poJndicd  ar IhT  1  marked, 
from  tho  umbilical suture  Th funZ  h<5al  Wa"  8Cl'ara^  the  umbilical  margin 
f«»m  my  specimens,  not  I  ^7  *  3f  ^  h*  "  far  °S  1  3* 

my  specimen,  have  I  b^n  able  to  fT'     77''  h0Und  <0        that  in  n<™  «f 
»*  Ml  8  embrJ™ic  ceLl-  as  the  innermost 

c  2 
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part  of  the  umbilicus  is  always  closed  by  the  tough  matrix,  in  a  manner  which 
renders  its  preparation  impossible. 

The  thickness  of  the  transvorao  section  varies  considerably  in  different  speci- 
mens. In  young  individuals  tho  volutions  are  always  remarkably  broador  than 
high,  but  this  proportion  often  changes  in  more  advanced  stages  of  growth.  In  most 
of  my  specimens  I  observed  a  very  marked  tendency  to  an  increase  of  tho  thickness 
of  their  volutions  near  the  beginning  of  the  body  chamber.  In  the  specimen  figured 
in  PL  I,  fig.  2,  the  volution  becomes  almost  trumpet  shaped  near  its  anterior 
termination,  tho  thickness  of  its  transverse  section  augmenting  in  proportion  to  its 
height.  In  another  specimen  the  proportion  of  these  two  dimensions  is  as  37  :  31 
near  the  anterior  termination  of  tho  last  volution,  one  third  of  the  latter  forming 
part  of  the  body  ohamber.  But  oven  in  tho  most  compressed  specimen  (Griosbach's 
typo  specimen,  PI.  I,  fig.  1)  near  the  end  of  the  body  chamber,  this  tendency  to 
increase  tho  thickness  of  the  volution  is  .faintly  indicated. 

An  essential  difTerenco  between  2f.  brahmani<in§  and  N.  quadrangulw  is 
certainly  not  constituted  by  a  more  compressed  shape  of  the  latter,  as  lias  been  sug- 
gested by  Griesbach.  The  measurements  of  a  specimen  of  the  Alpine  species  by 
E.  v.  Mojsisovics  give  the  proportion  of  height  and  thickness  of  the  tramverse 


In  somo  of  my  specimens  the  body  ohamber  is  partly  preserved.  It  amounts  to 
one  half  of  the  last  volution  in  Griesbach's  type  specimen,  no  trace  of  the  peristome 
being  yet  indicated,  whoreas  the  entire  body  ohamber  does  not  surpass  one  half  of  the 
last  volution  in  N.  qtuxdrattgulut. 

The  surface  of  the  cast  is  perfectly  smooth.  The  sholl  is  covered  with  verv 
numerous,  delicate  striatums,  which  agree  in  their  direction  with  tho  sutures,  though 
they  are  more  strongly  curved.  They  run  in  a  falciform  lino  from  the  umbi- 
heal  suture  towards  tho  upper  part  of  the  sides,  where  thev  describe  a  stronKlv 
forward  bent  curve,  which  on  the  siphonal  side  is  followed  by  '&  much  stronger  curve 


nautilea. 

avWr-Bather  close  to  the  ainhnn  ,  13 
whereas  ia  latter  stages  of  JL    •  «P«Wlv  in  voun* 

«*  i-  ^  of  the\ x^^z^  h 

chamber,  whereas  in  the  preceding  L  7      Ut,on'         the  beginning  of  thTu^ 
height  of  this  volution  "  lte  P08^  «  only  aTcTe  s°l  ^ 

--he  ^  ti^^S^h  he* 2: 

penulbmata  volution.  P         Part'  wher«"  the  reverse  is  the  case  H 

Almost  identical  with  «,  •  * 

^distant  from     h  oehor  flflt  Jj-o  ^  ^r  ^  but  tte 

ohe    In  one  of  my  Speciraen8  t|l0  pJ™e  7»   rath<*  deeper  than  the  siphonal 
w7?Df  hv  Cricsbach,  Ls  dL£S£-  lobe/whiet 

rest  by  the  indication  of  a  b^^S^!!^'  from  the 

AS-  21,  who  consideml  it  t "Cl°t  T^T  ^  *  G^hach  (/oc.i7°ST 
Theon.y  different  from  tl  ty^JZ^J 

almost  hexagonal  shape  of  the  t^J^ZZn    VT'T'  " 
bordered  by  well  defined,  though  rounl TZL£f  7  7  'V'"  *'  **honal  P** 
formed  by  the  meeting  0f  the  lower  anrf  g6S'  but  a  edwi. 

^  angle.    It  i8,  hoover,  on/y  Z  Z  JZ/^  "  **  **»  *  ^ 

-  marfced,  whereas  the  d-JLi^J^^  ?*  '"use  edge  ? 
to  the  type  specimens  of  ,V.  braAmwiS  U°a  "  similar 

1  am  inclinod  to  consider  this  specimen  to  be  a  v»«  *     ,  « 
till  further  researches  prove  the  hJnrJZT  *, °°arar,ety  of  the  present  species 
constant  character.    Por  th    n  men?Them  2      /        ^  °h™**  * 
separate  it  from  X.  braAm(,nic,T        **"  "Mn»  to  m«  ™>  sufficient  reaam  to 

SLaUha.  cliff  near'*  Jln  £ ar  ^  '  ^  7?^  -°^ 
in  the ^  -  ^  collected  by  Griesbaoh 

^wXtJXt  k^LT^l reral  8,,ape * «*  *■»  ^ 

V  'he  high,  perpendicular  umbiLi  " 

and  obliquo  in  the  Alpine  d  aad  by^e^^' WW  "  "  rath- 
area  m  .V.  Ww«„,Ctt,.      P       °  m  Md  by  the         «««vity  of  the  siphonal 

A  most  striking  similarity  exist*  between  our  «n»,.i».     j  o. 
I  have d^crib*!  from  the  triaic  i^ZZZT^.81^  °ne' 
"»  the  Amur  pronnce.   ITus  form  J^l "  ^ l  l^      '  ^ 
™ -hesitate  for  a  moment  to  unite  H    !  T  *]     ^  ^  1  S,'°uld 

^uncle,  which  is  situate  ^t!^  the 
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Pleurottautilus  subaratw,  Koyserling,1  to  wbioh  JV.  brahmanicut  was  compared 
by  Griesbach,  is  vary  different  from  the  latter  species,  in  spite  of  the  subangular 
section  of  its  whorls  during  early  stages  of  growth,  as  its  inner  volutions  are  provided 
with  the  sculpture  of  a  true  PleuronautUut,  straight,  radial  ribs,  intersected  by 
stria  tions. 

Among  tho  carboniferous  and  triassio  species  of  the  group  of  Nnutilut  Bar- 
randei,  distinguished  by  the  external  position  of  their  siphunclo,  there  is  not  one 
species  closely  allied  to  our  Himalayan  form,  but  it  may,  I  think,  be  compared  to 
one  of  the  Salt  Range  forms  from  the  Ceratite  formation  belonging  to  the  section 
of  Jr.  Barrandei. 

2.  Nautilus  sr.  ind.  ex  ap?.  N.  Palladu,  v.  Mojs.   PI.  XXIII,  fig.  7. 


» of  the  ibell   91  .tun. 

„       „   M   ■mitt'lka*       .........  16  „ 

Height  of  He  lart  » oJuliou   5S  , 

Thkknew  of  111*  l»t*  vololioo   SB  „ 

It  is  much  to  be  regrettod  that  this  form  is  represented  in  my  collection  by  so 
fragmentary  a  specimen,  which  does  not  justify  tho  introduction  of  a  specific  name. 

The  fragment,  which  is  entirely  chambered,  recalls  in  its  general  shape 
NauHlut  palladii,  v.  Mojaisovics  (Die  Copbalopoden  dor  Mcditerraneii  Triasprovinis 
PL  XOII,  fig.  2,  p.  285).  Its  transverse  section  is  considerably  higher  than 
broad,  its  greatest  thickness  coinciding  with  the  rounded  umbilical  margin,  The 
rather  rapidly  increasing  whorls  overlap  each  other  apparently  to  about  one  half  of 
their  height  The  siphonal  part  is  narrow  and  flatly  rounded.  The  umbilical 
region  is  too  poorly  preserved  to  say  anything  of  ita  shape  with  positive  certainty. 
It  seems  to  be  surrounded  by  a  proportionately  high  and  steep  umbilical  wall. 

Siphuncle.— A  little  above  tho  centre  of  the  volution.  I  have  been  able  to 
trace  it  out  in  one  of  the  septa  near  tho  beginning  of  the  last  whorl. 

Suturee.— The  rounded  lateral  lobe  is  less  dooply  sinuated  than  in  A'.  Palladii. 
If  a  siphonal  lobe  is  present,  which  cannot  bo  made  out  with  cortainty,  it  must  be 
very  small  and  flat, 

Lvcalilg  ami  Geological  portion— Number  of  tpecimem  examined.— Subro- 
bustus  beds.  8halshal  cliff,  near  Itimkin  Paiar  encamping  ground,  1,  Coll. 
Dioner. 

Subfamily :  GYROCERATIXJJ. 

Genus  :  PLETJRONAUTILUS,  v.  Mojsisovics. 
PLKUllONAUmOS  sr.  ikd.    PI.  XXIII,  fig.  G. 

There  is  only  a  single  very  badly  preserved  specimen  of  this  species  in  the 
collection,  which  reaches  a  diameter  of  about  75mm.  and  consists  of  air  chambers 

TrJr™  TJTZZ'  R,iW' 1 Y-  Th,i' 1  P  ,V'  *  *  ••  ******  Arktta*. 
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N-4UTILEA. 
only.   As  its  state  of  probation  does  „ 

refer  the  reader  to  the  figure.        **"  **  alW  an7  exact  measurement*,  T  m  f 

The  fragment,  though  much      •.  J 
^ermiaationofthe^^        IJ**«d  weatherworn,  «  8uffioient 
its  elliptical  outline  is  i  °oiongS.  It  must  be  left  in  „     ^  tho 

tortion.   Tho  trance  S *"  ^^ormZ^l  ^'^°tbf>r 

wide,  27m*.  to  a  diam  ter  of  ^  ^  T1»  -mSSSt"  J'V0.' 
Part  was  bordered  by  clean.  14  ""^  *  decided  whSl  "fT^W/ 

,ateral^rte  P**  dually  into  S         1  *  - 
WdiculariQ«.e  inner  vo.utionr^  ^  -mMicd^ 

*utanysc„lptliro.   ThelatJ^Z*^11  phonal  part  „ 

nwrgm,  forming  the  termination  at  tZ     .  *  8enes  of  Proles  near  the  riD£n2 

approach  to  oortaint,-.             ™  °f  these  nbs»       I  cannot  affirm  th^^T 
S'phuncle.-  Not  known. 

-E«w«jr  «^  Owfo^fca/  m,:,iVmi  *  ,      ^  ^  ^en  observed. 

■ttemavKt. — This  species  is  not    d    »™j  " 

hitherto  doscri bod,  as  ftT to  f™  "T^*  with  form,  „f 

ban  some  of  the  c^ntial  chapter,  of  tI^  hardly  Bhows  more 

ar of  Ju]fa  a°d  °f  ^  ^  -rr^^^rs:^ 

Family :  ORtiiocerjtm*, 

Genus :  ORTHOCERAS,  Broynius. 
Orthoc.KAssp.1nd.    PI.  XXIII,  fig.  4. 
In  order  to  proro  the  nresen™  „f 
Himalayas,  I  haTe  nVm-^j  «.    j   ,     ,        Senm  *  the  subrobustus  beds  of  tb 
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Order:  AMMONEA. 
A M MONEA  TO ACn  YOST II A C A. 

The  principles  of  the  classification  of  the  triassio  Ammonea  proposed  by 
different  authors  up  to  1898,  liave  been  fully  discussed  by  Waagen  in  his  monograph 
on  tlie  Salt  Range  fossils  from  the  Ceratitc  formation.  Waagen  himself  considers  the 
two  large  subdivisions  of  Amnionta,  trachyottraea  and  leioslraca,  introduced  by 
E.  v.  Mojsisovics  in  1882,'  to  be  the  most  practical  classification.  In  my  descrip- 
tion of  the  cephalopoda  of  the  Himalayan  Musoholkalk,  v.  Mojsisovics*  classification 
was  likewise  made  use  of. 

This  eminent  author  meanwhile  published  (1S93)  the  second  part  of  his  mono- 
graph on  the  Cephalopoda  of  the  Hallstatt  beds.3  In  the  introduction  to  this,  he 
not  only  retains  his  former  classification,  but  gives  further  characteristics,  for 
the  more  exact  definition  of  the  two  subdivisions  of  Ammoiien,  irachyonlraca  and 
leinttraca.  He  particularly  Tefors  to  the  sculpture  of  the  shell  as  being  indeed  the 
most  prominent,  but  not  the  only  distinct  character  of  these  two  groups  which  are 
perfectly  empirical,  and  distinguished  from  each  other  by  very  important  pecu- 
liarities. 

In  the  trachyottrnca  thoro  are  never  more  than  tho  normal  number  of  principal 
lobes  (three),  but  often  a  smaller  number ;  nor  do  adventitious  sutural  elements  ever 
occur.  The  sutures  are  eithor  coratitic  or  brachyphyllic,  or  in  their  highest  stages  of 
development,  dolichophyllic,  but  never  leptopbyllio  (lrce»tid<e),  pliylloidal,  or 
dimcroidal.  Anothor  important  character  of  the  trachysiraca  is  constituted  by 
tho  reduced  number  and  size  of  tho  auxiliary  lolws  and  saddles,  differing  considera- 
bly from  the  large,  well  individualised  principal  saddles. 

On  account  of  these  characters  the  overwhelming  majority  of  triassio  Ammonites 
may  easily  be  separated  into  those  two  subdivisions.  As  to  the  Ammonites  of  the 
Himalayan  Muschelkalk  for  instance,  I  have  not  met  with  one  single  form,  which 
could  not  be  attributed  with  certainty  either  to  the  ono  or  to  the  other  of  theso  sub- 
divisions. 

In  tho  lower  trias  tho  case  is,  however,  difforent  Tho  remarkable  difference 
between  trachyostraca  and  leioilraca,  which  is  so  oonspicuom  in  geologically 
younger  forms  of  upper  triaasic  or  of  Musohelkalk  age,  is  but  faintly  marked  in 
some  of  tho  geologically  older  types  characterised  by  a  ceratitic  development  of 
their  sutural  lino.  There  are  several  genera  belonging  to  the  leic»tr,,ca,  as 
XetKupis,  Meekoceras,  Gyrcniten,  Ophicerat,  the  sutures  of  which  are  perfectly  iden- 
tical with  those  of  forms  belonging  to  Cerotite*  or  Da„ubUe%.  In  all  of  them  the 
number  of  the  individualised  principal  lobes  is  equal,  and  the  auxiliary  series  is  only 

,  k.  k.  g.»l.  n.i.hi-Aort.lt,  Wi.a,  VI.  pMt  ii.  18M,  p.  1. 
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represented  by  an  umbilical  row  of  •  a  17 

L"*»  1  *  «-»  G,~„,Y„    ™"  * ^  f<*  •  I.»  form,  .ttrib^d  w 
«F»  »  belonging  to  tb.  <™w""!  f  "  ''«•").  "bi„b  I  prrf„  to 

«  *«W„  /«tea/tt>Wj,  whioh  J  4' ^68peCIead08C"-bcd  «nd  fibred  by  Waa-en 

«M  from  JfceW,,,  and  to  be  ;n  ^  ^nion,  it  ought  to  be  sepa- 

«  -  V  b, ,  piaoed  somewhere  near  J^'''^  which 

On  the  other  hand,  Waaam         •/  "W"*C'CTW'  M°js-3 
«-rect  to  consider  the  SibS  sp^cL^  be  more 

been  created  by  £.  v.  Mojsisovics  r*th  5  *  °f  <he  "  Cw,a<""  "^leti  »  has 
•««  or  else  to  L*Jfi^£^  to  his  new  genus  fl£ 

these  facts  seem  V  pZ  H 7  ■    I"? the 
Range  and  of  the  Eimalayas  C  Jl  n         WMt  deP08ifa  *  the  Salt 

which  are  SVvaHS  SSt^  °f  the 

»  no  genus  of  the  USuLTL^)^  ^T*'*  But 
-th  any  certainty  as  the  presumptive  anchor  *  *****  0Ut 
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The  beautiful  researches  on  the  Arctic  Cephalopoda  by  E.  v.  Mojsisovios'  have 
given  full  evidence  of  an  uninterrupted  evolutional  series,  which  connects  the 
Dinaritet  rpiniplicati  with  the  CeratUes  snbrobusti.  The  gradual  passages  between 
the  two  genera  make  it  perfectly  evident  that  Cera  tiles,  characterised  by  the  pre- 
sence of  a  normal  number  of  principal  lobes,  developed  from  a  form  with  one 
single  lateral  lobe  (Dinarites).  In  the  Otoooras  bods  of  the  Himalayas  no  species 
provided  with  only  a  single  lateral  lobe  has  as  yet  been  discovered,  although 
Douttbite*,  a  subgenus  of  CeraliU*  with  the  normal  number  of  two  principal  lobes, 
is  rathor  frequent.  Nor  has  any  ancestor  of  Meekoceras  with  a  smaller  number 
of  principal  lobes  hitherto  been  met  with,  the  lowest  types  of  this  genus  (Oyronites 
nangaentit,  Waagen,  and  Meekoceras  apianatum,  White)  being  distinguished  by 
the  complete  absence  of  an  auxiliary  scries,  though  the  normal  number  of 
principal  lobes  are  present  I  therefore  think,  that  the  roots,  from  which  both 
Meekoceras  and  the  stem  of  the  Ceralitidm  have  sprung,  following  such  entirely 
different  lines  of  evolution,  must  bo  searched  for  in  geologically  older  (probably 
permian)  deposits  of  tho  Indian  triassic  province. 

Emile  Haug  in  his  remarks  on  the  classification  of  the  permian  and  triassic 
ammonites1  takes  another  view  of  the  matter.  Ho  thinks  that  the  evident  affinities 
whioh  exist  between  Meekoceras  and  several  species  of  tho  genus  Cerntit'-*,  may  be 
interpreted  in  a  completely  different  manner,  and  ho  suggests  that  Meekoceras  far 
from  hoiug  the  ancestor  of  Ceralites,  is,  on  the  contrary,  derived  from  tho  latter  genus 
by  attenuation  of  its  sculpture,  gradual  contraction  of  the  umbilicus,  and  aug- 
mentation of  the  number  of  auxiliary  lobes.  But  one  great  drawback  regarding  this 
view  consists  in  the  fact,  that  species  of  Meekoceras  with  rather  remarkably  deve- 
loped sutures,  existed  already  in  tho  Otooeras  stage  of  the  Himalayas  (for  instance 
M.  Rodgsoni),  whereas  no  true  Ceralites  have  as  yet  been  found  in  these  beds,  in 
which  the  Ceratitidte  altogether  are  only  represented  by  the  subgenus  Danubites. 

naug  in  his  proposed  classification  of  tho  permian  and  triassio  ammonites, 
although  laying  stress  on  tho  genetic  connection  of  tho  single  genera,  considers 
the  arrangement  of  the  snturos  to  be  the  only  characters  of  importance  for  their 
distinction.  This  view  I  am  decidedly  disinclined  to  follow.  In  accordance  with 
E.  v.  Mojsisovics  and  Waagen,  I  think  that,  in  order  to  arrive  at  a  natural  classifi- 
cation, use  will  have  to  be  made  of  the  totality  of  essential  characters,  vfr.,  general 
shape,  sculpture,  length  of  body  chamber,  sutures,  but  not  of  ono  single  character 
only. 

The  two  large  subdivisions  in  Hang's  classification  of  the  permian  and  triassic 
ammonites,  basod,  as  ho  pretends,  on  truly  phylogenetic  characters,  coincide  in 
general  with  the  Ammonea  lrachya»traoa  and  A.  leiottracn,  established  by  E.  v. 
Mojsisovics.  They  are  called,  howeveT,  the  «'  Glyphuceratidai  "  and  "  Proleca«i- 
tida  ",  as  Haug  trioB  to  follow  their  evolutional  series  from  the  triassic  to  tho  permian 
faunao.    Considering  the  grave  doubts  as  to  the  real  evolutional  connection  of  th* 

•  E.  r.  Uyii—m.-XrHmib,  lM»fcf,«Brt,.  p.  19. 
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800.  0*oL  d. 


AMMONEA.  19 

transitional  faunro  botween  pormian  and  triassic  times.— neither  the  fauna  of  the 
lower  Himalayan  trias  nor  the  Cephalopoda  of  the  Salt  Range  Ceratite  beds  had 
been  described  at  the  time  of  Haug's  publication-I  cannot  see  proof  of  his  sup- 
posed evolutional  relations,  sufficient  to  change  the  terms  Ammonea  trachyoslraea 
and  A.  leiostraca  in  favour  of  new  names,  which  in  their  turn  ought  to  be  changed, 
whenever  the  evolutional  series  shall  have  been  traced  from  Olyphucera*  and  Pro', 
ieconitti  to  their  ancestors. 


Family:  CEHATITIU.X,  v.  Mojsisovics. 

Subfamily:  DINARITIN.-K,  Mojs. 

The  family  of  the  CeratiUdte  is  exclusively  represented  in  tho  Himalayan 
MuBcholkalk  by  genera  dorivod  from  Din»rites,  Mojs.,  whereas  forms  belonging 
to  the  subfamily  of  the  Tirolitiua  do  not  appear  in  geologically  older  beds  than 
the  Aonoides  stage,  in  which  a  few  species  of  Trachycerai,  Laube,  have  been  col- 
lected by  General  Sir  Richard  Strochey  and  were  described  by  Salter,  and  were 
recently  found  by  our  own  expedition  in  1892.  The  appearance  of  Trachyeemt  in 
strata  of  upper  triassic  age  must  be  explained  by  immigration  of  this  genus  from 
the  Alpine  region,  as  in  geologically  lower  horizons  of  the  Indian  triassic  province 
none  of  the  ancestors  of  Tmchgeeras  have  ever  been  met  with.  As  in  tho  Arctic. 
Pacific  region,  TirolUe;  v.  Mojs.,  and  all  tho  forms  allied  to  this  genu*  are 
completely  absent  in  the  lower  trias  of  tho  Salt  Range,  as  woll  as  of  the  Hima- 
layas.' Of  the  two  subfamilies  Dinaritin.e  and  TirulUina,  distinguished  by  E.  t. 
Mojsisovics  among  tho  Ceratdidee,  only  the  first  is  represented  in  the  lower  trias 
of  the  Himalayas  by  the  genus  Ceratite*  and  its  subgenus  Danubites. 

It  is  rather  strange  that  no  representative  of  the  genus  Diiiarite*,  Mojs., 
has  as  yet  been  found  in  the  Himalayan  Trias.  This  genus,  characterised  by  the 
presence  of  one  singlo  lateral  lobe  and  by  the  development  of  an  umbilical  sculpture, 
plays  a  vory  important  roll  in  tho  Olenek  beds  of  eastern  Siberia.  It  is  also  known 
from  the  lower  trias  of  the  Ussuri  district  (Island  Russkij),  and  the  Salt  Mange, 
but  it  seems  to  be  absent  in  the  Himalayan  deposits  of  the  same  age.  In  the  latter, 
no  species,  with  a  smaller  number  of  principal  lobes  than  the  normal,  lias  hitherto 
boen  mot  with.  E.  v.  Mojsisovics'  supposed,  it  is  true,  that  a  form  from  tho  sub- 
robustus  beds  belongs  to  D'naritct,  but  this  supposition  haa  not  been  confirmed  by 
my  closer  examination,  as  tho  form  in  question  is  certainly  provided  with  two  true 
lateral  lobes,  and  must  be  attributed  to  tho  subgenus  Datiubiies.  It  will  later  on 
be  described  as  Danuhite*  nieolU. 

'  t  do  nut  thin*  th*r  u.anv  p»1moii(ol»si«U  will  »{W  Wing**  in  ,1-t.mniiilniS  th*  ratliei  poorly  iwrtfrrri 
tnvm»>,  6gnni  pi.  XXIV,  (ig.  5.  w  B*l»hnitr*.  Ww*™  hi,».*lf  ritfliUr  «u.idcr.  tLt.  drieruiioni.*  *• 
<™i.Ual. 


'  SH^Ut.  U.«.  d.  Wi...,  Wi-n  ,  CI.  1S02,  |>  87T. 


HIMALAYAN  F08SILS. 


Genus :  CERATITE8,  do  Haan. 

True  representatives  of  the  genua  CtratUet  de  Haan- as  its 
established  by  E.  t.  Mojsisovics-do  not  make  their  appearance  below  the  upper 
horizon  of  the  Himalayan  lower  trias,  vis.,  in  the  subrobustus  beds.  Its  place  is 
taken  iu  the  Otoceras  stage  by  the  subgonuB  Danubitet. 

There  are  altogether  only  two  species  belonging  to  our  genus.  One  of  them  must 
be  included  in  the  drcumplicatu*  group,  whilst  the  other  is  identical  with  Ceratite* 
tvbrobuitu*,  v.  Mojsisovics,  from  the  Olenek  beds  of  Siberia. 

o.  CERATITE8  SUBROBUSTI. 
1.  CEEATttBS  8CBR0BD8TU8,  E.  v.  Mojsisovics.   PI.  XVI.,  a,  b,  PI.  XIX,  fig.  2. 


1845-  CeratitH  MMtmJorf!,  Gr«f  K«j«eriing  :  B*>ehte>biiiig  mift  ten  Dr.  A.  Th.  toi 

mii|t«kiKht«o  CeruiUn  if  tiktocheo  Sibrfwiw.  Hull.  |ifcy»-iii»th.  d«  I'  Ae»d.  Aw*  iciei.ce»  d*  St- 
Pifunbomg,  V.tio.  1),   PI.  II,  if-  *•  ,  S1 

1986.  Crotitf  ninbihi  E.  t.  MojtwiTiM;  A»IUi«k»  TriMf.own.  «»ro.  Aj»d.  imp.  d,.  .ci.noti  d«  St. 
•r.  ru.  XXXIII.  No.  6.  v      «•  IV.  «|f.  2.  PI.  V.  PI.  VI,  St- 1. 
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ThMsiMof  tb.lMtwli.Uim  »PP  «> 

The  presence  of  this  most  characteristic  Siberian  form  in  the  Himalayan  lower 
trias  is  one  of  the  most  interesting  results  of  the  palicontological  examination  of  the 
rich  material  collected  during  the  trip  of  1892.  The  identity  of  the  present 
specimen  with  the  Arctic  species  has  been  confirmed  by  Oberbergrath  Dr.  E.  v. 
Mojsisovics. 

This  specimen  is  among  the  largest  of  the  genus  Ceratiles,  although  it  does  not 
equal  the  size  of  Ceratile*  Jliddendorffi,  Keysorling.  Some  specimens  of  the  latter 
species  with  a  diameter  exceeding  150  mm.  are  still  entirely  chambered,  whoreas  in  our 
specimen,  the  body  chamber  is  almost  entirely  preserved,  the  chambered  part  of  the 
shell  reaching  only  a  diameter  of  120  mm.  It  is  certainly  a  full  grown  specimen,  as 
may  be  seen  from  the  difference  between  the  sculpture  of  the  body  chamber  and  of 
the  chambered  volutions.  This  difference  is  equally  well  marked  in  the  full  grown 
specimen,  figured  by  E.  v.  Mojsisovica  in  PI.  IV,  fig.  2. 

Among  the  Siberian  specimens  of  C.  sub  robust  u*  figured  by  E.  v.  Mojsisovics,  it 
agrees  best  with  one  figured  on  PI.  VI,  fig.  1,  although  on  a  considerably  larger 
scale.  The  volutions  are  thicker  than  high,  even  in  the  body  chamber.  They  in- 
crease rather  rapidly,  encircling  a  deep  umbilicus,  the  inner  portion  of  which,  how- 
ever, is  not  preserved  in  a  satisfactory  manner.  The  whorls  overlap  each  other  to 
about  one  half  of  their  height.  Their  involution  takes  place  exactly  outside  the  strong 
umbilical  tubercles,  which  near  the  end  of  the  penultimate  whorl  are  still  situated 
almost  half  way  between  the  umbilical  suture  and  tLe  siphonal  marffin    As  the 


Digitized  by  Google 


AMMONEA. 

innermost  volutions  aro  not  purred  or  -  *u  21 
*em  out  of  the  extremely  I  «o t  been  «blc  to  ^ 

The  transvorse  section  of  the  ioflaW  »i,   •  • 

V,  no  umhhcal  edge,  nor  a  ,  fe  - **  in  the  S.benan  specimen,  Sgured 
whereas  in  tho  specimen,  flgnm!  PI  flf  7  '  appear9  *  tho  ^  cbambe? 
-to  of  the  sides  are  vroll  markod  near'thf  h   ™  anlbi,iCa,  """K1" 

rior  termination.  '  th»  «««  have  been  far  off  from  ^  * 

If  pnncipa,  sculptural  ^  ™         '  ta  «•  VI..  fig.  1. 

clench  are  seen  almost  in  the  Z^^V^^  Um^<*l  tuber- 
banning  of  the  last  volution,  £  *  tha  ^  the 

its  anterior  ten^J^L  ^  S  W  «  th. 

which  terminate  in  sC"  ma^  ttl^f  ^  t,lber<5,<*  ^  bi'u* 
Jew  or  elongated**  the  umbSuS ^  T  °'  ****  ^ 
"dertbly  reduced  strength,  across  the  ^T*  i  altho"Sh  »  eon- 

dichotomous.   The  v^l^Z*    ?**?',™"*0'  ,hem  «.  it 

£  ^wev-.  not  so  clearly  £35  « ^^2  7    t  ****  ^  mar^  *™ 
be  considered  as  o„0  ainrfe  nb  "-    ™ V  ^  alm°St  e<5Ua11*  ™ll 
It  must  be  noticed  iSy  ^  fh         ^  0n  °f  wU<*  "  b«* •» A  hoi low 
^eato,  and  that  ih^^t^Z        t  °W"  ^  Siph°Dal  a™  « 
^.  the  siphona.  ribst  nL,y  8Sf  '  "  ^  ^  Th«  d^ion 

curved' t,,eir  ~~ !* 

»>         »  «£  °«ntb"!Sltbtr^,0f      J" 'PtUre  are  ^  diff™<. 

termination  of  the  last  whorl  the  sculJ.fl       •  djStance  from  ,he  »n,«i«* 

Nation  which  passes  acZ\^lZT  Z  ^  °*&  ^  **■  Pro,ract(id 

Whether  the  sculrZT-  P**"  ,n  *  radial  direction. 

cannot  bo  a«ceS  ™  al  ftTo^  *'T ^  ,0  the  medkn  Pla-  ^ 
!•  most  probable,  \l LL-    ,  «  7  SUffic>ont,y        P^-rved  on  one  side,  but 
'he  sipbonal  aroa. 

ginal  tborns  actually  correspond  on  the  two  borders  of 
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SW«rw.-Tke  sutural  line  is  nearly  identical  with  that  of  the  specimen  figured 
byE.v.  Mojsisovios  in  PI.  IV,  fig.  2c,  with  the  excoption,  that  no  trace  of  the 
formation  of  an  auxiliary  saddle  outside  the  umbilical  suture  is  ohservable  in  the 
Himalayan  specimen.  .  . 

The  siphonal  lobe  is  very  deep,  and  stands  considerably  lower  than  the  principal 
lateral  lobe.  It  is  divided  by  a  rather  high  siphonal  prominence.  There  are  five 
dentations  at  the  base  of  each  wing  of  tho  siphonal  lobe  and  six  at  the  base  of  the 
principal  lateral  lobe.  The  points  are  very  strongly  developed,  especially  the  bawl 
ones.   The  upper  portion  of  the  high,  rounded  saddles  is  entire,  the  incisions  being 

"  oir  marginal  walls.    There  is  but  one  bipartite, 


restricted  to  the  lowest  parts  of 
auxiliary  lobe  outside  the  umbilical  suture.  This  is  tho  ordinary  number  of  auxili- 
ary lobes  in  Ceraiitet  MtddenJorffi,  Keyserl.,  and  inmost  of  the  representatives  of 
the  $ubrobv$ti. 

Thu  siphonal  saddle  corresponds  in  it«  position  to  tho  marginal  thorns,  each  of 
them  being  encircled  by  the  rounded  top  of  the  saddle.  The  principal  lateral  saddle 
coincides  with  the  umbilical  tubercles ;  the  second  lateral  lobe  is  situated  inside  the 
umbilical  margin. 

No  trace  of  the  shell  is  presorved. 

Locality  and  Geological  position — A'timber  of  specimens  examined.— Sub- 
robustus  beds,  Shalslial  Cliff  near  Rimkin  Paiar  J?.  (4.  Limestones  immediately  below 
the  brachiopod  bearing  earthy  beds  with  Sibiriles  Vrahlada,  1,  Coll.,  Dicncr. 

Remark*. — Cer-'tHe»  $  iibr obit*  t  its  belongs  to  a  group  of  forms  which  is  most 
oxtensively  developed  in  the  lower  trias  of  Siberia  near  the  mouth  of  tho  Olenek 
river.  No  representative  of  this  group  has  been  met  with  hitherto  in  the  Alpine 
trias.  In  the  Himalayan  Muschelkalk,  however,  a  species  occurs,  which  is  very 
closely  allied  to  this  differing  especially  by  its  more  richly  serrated  sutures.  This 
species  I  have  described  and  figured  iu  PI.  V  ,  fig.  (5  of  the  "  Cephalopoda  of  the 
Himalayan  Muschelkalk.  "  It  may  be  supposed  that  Ceratile*  mln-obuatu*  is  one 
of  its  direct  ancestors. 

The  pre&onoe  of  the  true  Crratite*  mbrobusttu  in  the  upper  liorizon  of  the 
Himalayan  lower  trias  is  of  great  importance,  as  it  does  not  only  allow  the  correla- 
tion of  this  horizon  with  the  Olenek  beds  of  north -eastern  Siberia,  but  also  furnishes 
a  distinct  proof  of  the  correctness  of  E.  v.  Mojsisovics'  views,  who  considered  the 
Olenek  beds  as  lower  triassic  on  palteontological  evidence  alone. 

/5.    CKBA'ITTES  CIRCUl!  FLICATI. 
2.    (1)  Crkatitks  Maxduata,  nov,  sp.     PI  XVIF,  fig.  1. 

IHmmimi. 

l)i»in«t»r  i.f  the  ihrll             .   120miu. 

,.        »     aailiilicni    87  , 

of  the  l..t  wburl   4B  ,' 

Ihujknwi  of  tlw  lost  wliorl   '„ 

It  is  not  without  some  misgiving  that  I  introduce  this  new  species,  tho  mate- 
rial for  which  is  rather  scanty,  consisting  of  only  a  single  fragmentary  individual. 
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As  howerer  the  character  of  the  species        k  .  ,  23 

Muschelkalk.  belong  to  thoZ       ?  *  SeVeml  f™  fwm  the  H^i 

deep  umbras  and  compressed  whorl.  *  »  ^  and  not  verv 

Iho  transverse  section  of  the  «h™i 
Jlm-t  perfectly  oval,  with  a  K^t^ 

flatly  arched,  and  ^adlIa]I<  J  J  «  »P»>onal  area.  The  lateral  part«  « 
suture,  pa^ng  likewise  into  a  W  h  f      ^  t°Ward8  ^bilical 

j*  touch,  the  preceding  ^nC^c£X         ^      ^  °* 

first  m^ion  of  our   ^  *    X  *  S,pb°nal  aroa"    !*»  the 

"on,  however,  show,  thai  thi.  minLuni  0/  •  'T?  2>M"W«-    A  closer  examine 

ftong  the  amount  of  i^iAkm  l^J^^^!ftdam  1  ^  8uc«*d«l  in 
volute  the  moasurement,  f tlrnislling  °' 

Hrigkt  of  tl»  erart.ppvd  pprlioil  .  6  ^ 

^•P^^nT.^^^/^^^-  iht  elevation,  L 
of  the  actual  sculpture.    The.  ri.J  o^  nl  r  " 
sharpened  roof  like  edge  and  grJ^uT        l    9  SUture>  a 

-argin.    The.  may  ba^e  bl?bou1 ^T"**8  °*  ^  ^ 
The  body  chamber  acZiTlt  ^  m  the  Iast  vol»«on. 

^bbo-rhood  of  thrnrip:f^,oiTe  u™  ^  ^ 

contmction  of  the  shell  „t  18  *  »  ^arable  lateral 


1  P»r  •  <J*8niti<,n  of  (bit  Una 

«W.  TOl0wt  «"»?""•  tb.  foo..*,  on  p,  U  of  lb.  O.ph.lopo  U  „f  t(u  XuMMkiU.  ft.  li  ,f 
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^r^^S^tothat  of  CeratUes^ra,^ 


°Dly  l^S1 W  and  deep  and  stand*  at  an  equal  level  ^ 

^uZllobe    It  isdividedby  a  broad,  strongly  developed,  s.phonal  prominence 

ISe  tfa.  second  lateral  lob.  in  five  to  six 
Lmsed  parallel  to  each  other,  but  converge  towards  the  centre  of  foe  lobes,  lbc 
arranged  parauu  w  .  sorr«ted.    It  is  followed  by  a 

auxiliary  lobe  is  short  and  narrow,  but  also  distinctly  serratea.    n  »  J. 
L,  7emicircular,  auxiliary  saddle,  the  innermost  portion  of  which  is  divided  by 

the  umbilioal  suture.  ,  . 

The  lobes  are  considerably  enlaced  at  their  base,  as  is  the  case  in  Ceraltes 
Kuvera.  Thus  the  saddles  are  narrower  at  their  base  and  have  a  somewhat  oval  or 
ellipsoidal  shape.  They  are  perfectly  entire  and  show  a  wmarkable  tendency  to 
bond  over  towards  the  umbilicus,  wlulst  their  frontal  slope  is  loss  steeply  inclined. 
The  principal  lateral  saddle  is  the  highest 

LoeaMy  «»d  Geological  portion.- Nutnler  of  specimens  examwd.Sub. 
robustua  beds,  S.  E.  of  Muth,  Spiti.,  1,  Coll.,  Griesbach. 

Remark*  -  Ceratites  Jiandhata  U  among  the  most  interesting  forms  of  the  cir- 
cumplicatus  group  on  account  of  its  rather  conflicting  characters.  The  first  group  of 
characters  regarding  the  sculpture  of  the  shell,  bring  this  species  near  the  most 
simple,  lower  triage  types  of  the  circumpUcoti,  as,  for  instance,  Ceratite,  con- 
necter, v.  Mojs.  (Ceplialopoden  der  McditerranenTriasproviiiz,  PI.  Ill,  fig.  10,  p.  8). 
In  the  second  group  of  characters,  however,  with  reference  to  the  egression  of  the 
body  chamber  and  the  arrangement  of  the  sutures,  it  bears  a  close  resemblanco  to 
some  forms  of  the  Himalayan  Muschefkalk  and  differs  remarkably  from  the  Arctic 
Ceratites  of  the  polaris  group. 

Better  and  more  extensive  materials  ought  to  bo  available,  in  order  to  decide 
the  question  whether  this  species  and  the  Indian  representatives  of  the  group  of 
Ceratites  polarU,  Mojs.,  of  the  Himalayan  Muschelkalk  form  one  evolutional 
,  as  I  am  inclined  to  believe. 


Submenus :    PANU  BITES,  v.  Mojsisovics. 

18*3.  D*»uKtw,  E.  ».  Motoric.,  D«  O(*.l«pod«m  d.r  ttdlrt*rt«  K«lke.  Abhwdlangw  k.  k.  G«l. 
fUk*.  Aii.ult,  VI,  It.  ii,  p.  898. 

In  his  memoir  on  the  triaesio  fossils  from  Japan*  E.v.  Mojaisovios  suggested  that 
he  had  erroneously  united  the  group  of  Ceratites  Fl»riani  v.  Mojs.  with  his  genus 
Ceratites,  and  that  it  ought  to  be  removed  to  the  group  of  the  Ceratites  obioleti.  In 
1893  a  new  subgenus  of  Ceratites  was  proposed  for  these  two  united  groups,  and 
was  named  Do  whites  by  the  same  author. 


'  Pt.  ii.  C«phi3opod>  »f  ll»  U  uobdkalU,  PI.  V.  fig-  tfi. 

•  E.  v.  MvjtUmt;  UrWtiaige  J»|>«.t»eho  Trim  Fowiliw,  foltikg?  Mr  PiWtologie  Cwttrnkh  lingua*  und 
i  yao  B.  t.  M.j,l«.»i»  »nd  M.  N«b»jt ;  VII.  \m,  p.  170. 
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almost  entirely  confined  to  the  •  T^'   ^  S°dpturo'  which  » 

™lybifurJtod,nb^  38  a  ^ 

even  by  a  thread  like  siphon^C  A  ^  ^  °  SIPhoDalar^  sometimes 
A**  is  the  dually  ^ 

hood  of  the  body  chamber.  But  in  the  2W^2, T  *  *"  nelShb0Ur* 
not  of  equal  importance.  11118  character  is  certainly 

All  the  species  belonging  to  the  subgenus  Danubite.  fnrm  ™r>  r 
orms  which  genetically  are  closely  relate*  among £1  0 Z  S      *  f°UP  ? 
distinguished  from  CeratiU*  bvth**  „h«Z.*     T    ?     '     d  may  be  ^7 
includ*  by  E.v.  »^VZ  ^Jl^£*^ 

of  their^^  ~ 
Th  Jt™bTUS  fTi**.1'  ^  "P'^tedin  the  Himalayan  trias 

v^ZTl^t^  from  *"  Muschelkalk' 

of'  own?'  ,W°  1,81  ment,oned  ooo^S  in  the  triassic  limestone  craw 

prelu^r^Mh     ?  °f  W  MMoMtalk  k.  than  thirteen  T 

^  C  IT^        rbgT8  the  lower  trias  of  the  Himalaya. 

o\w  T  77  m*h°  8Dbrobu8^  ^ds,  seven  in  the  Otoceras  beds,  in  which  no 
SSn^T      ^  basbeen  found  as  yet,  while  the  e^ct  gZogiZ 

position  of  one  Bpecios  is  doubtful.  b««ugiwH 

•twiS      I0™'™8™  forms  of  thi8  '"bgonu.  are  of  moderate  size,  none  of  them 
cTrh°r7 eduBeari^-  Kener,  from  the  triage  lime- 

stene  of  Chitichun,  or  as  J).  Naumanni,  Mojs..  (toe.  cit.  PI.  II,  fig.  1,  p.  169)  from 

Tn^^T  °\  Japan-   ™e  body  chamber  probable  does  not  much  exceed  the 
length  of  half  a  volutin.   At  least  no  fragment,  of  body  chambers  of  greater 
are  known  to  me.   In  one  specimen  of  Danubite*  Silvia  (PL  XV,  fig.  13) 
th«  1™'  7fudl"  (?!'  ^7'  flg"  4  a)*  tho  P«W«m  is  partly  preserved,  'although 

bdicatnn  n    r  "  n0*  eXaC"y  known-         latter  is  fairlv  well 

mdicated  m  * r/  r.pezoiJali,,  Waagen,  in  which  it  describes  a  falciform  curve, 
wluch  crosses  the  siphonal  part  with  a  forward  curvature. 

imti,,,^  J!^-  lin°  "  VOTy  8imP,e-   In  801110  "Peeves  it  seems  to  remain  in  an 
^ea    ^  °f  deVe,°Praent        ""«•).  -thout  any  trace  of  denti- 
ZZ'         T-^  Sfn,S  0071518(8  of  ono  8^lc  auxiliary  lobe,  which  is  either 

s^to^s^  ~ 8pwiM  on,y  <*•**•*■»->•«•«■■"- 

The  Himalayan  lower  triassic  species  may  be  most  conveniently  divided  into 
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three  sections  according  to  their  sculpture.  I  prefer  to  group  thorn  aocording  to 
tliis  character  and  not  according  to  the  rounded  or  biangular  condition  of  the 
siphonal  area  of  their  whorls,  which  I  consider,  in  acoordanoa  with  E.  v.  Moj. 
sisovics  and  "Waagen,  as  of  very  subordinate  systematic  value. 

The  first  section  comprises  all  the  forms,  in  which  the  sculpture  of  the  lateral 
parts  remains  one  and  the  same  in  the  body  chamber,  and  in  the  chambered  part  of 
the  volutions.  The  second  group  is  characterised  by  the  existence  of  a  remarkable 
difference  in  the  sculpture  of  the  inner  volutions  and  of  the  last  whorl,  especially  of 
its  body  chamber- portion.  The  third  section  is  distinguished  by  a  very  peculiar  sculp- 
ture which  recalls  somewha  t  that  of  Tirolitet,  MojsM  the  marginal  portions  of  the 
ribs  being  more  strongly  developed  than  the  umbilical  ones. 

The  chief  representative  of  the  first  section  is  Danttbite*  Purmlut,  Diener. 
Dambite*  himaloyanw,  Griesbach,  belongs  to  the  second  group,  whilst  tho  third 
section,  which  by  the  Tirolitic  shape  of  its  lateral  sculpture  is  distinct  from  the 
others,  and  contains  only  one  species,  is  represented  by  Danubiie*  nivnlis,  Diener. 

Thus  we  arrive  at  tho  following  classi6cation  of  tho  Bpedes  which  belong  to 
the  subgenus  Danubitee  : — 

a.  Gaocp  or  Uanuiiiks  Pokosha,  nov.  »p. 

I.  Dannbitet  Purusia,  nov.  Bp.,  mibrobuisUns  boils. 

II.  D.  tlliptieni,  nov.  up.,  Otocerai.  bede  1?) . 
J.    1).  p/uai'tertatKi,  nov.  sp.,  Otoceran  hoi*. 
4.    1).  tp.  tad.  ag.  pianiiicnato,  Otocerai  beds. 
0.    IK  rigitlut,  nov.  sp.,  Oiooer&ft  beds. 

6.  D.  tp.  »'itrf.  off.  rigido,  OtoceittS  beds. 

7.  I),  ef.  tuptioiiiatit,  Waagen,  snbrobiitlus  beds. 

0.  GSOUP  or  DiNCBlTBS  him»uitanp»,  Griwb 
.<*.    D.  ii*alafa**t,  Griestach,  Otoceras  beds. 
9,    1),  titidrsmu,  nov.  up.,  Okoceraa  beds. 
I').    D.  SilaU,  nov.  «p«  Otocenut  beds, 

11.  D.  Kapilu,  nov.  sp.,  titbrobuctm  beds. 

12.  D.  tj>.  ind.  e*  aff.  iim.ilnyano,  Otoccms  beds. 

y.  Geoot  or  Dawcbitbs  nivalis,  nov,  «p. 
IS.    D.  uiralit,  nov.  Bp.,  subrobustua  beds. 

I  need  hardly  say  that  none  of  my  lower  triassic  species  from  the  Himalayas 
can  be  united  with  tho  group  of  Danubite*  FlorUtni,  v.  Jfojsisovics,  the  thread  like 
median  keel  on  tho  siphonal  side,  which  is  common  to  tho  representatives  of 
this  Alpine  group,  boing  entirely  absent  in  all  my  specimens.  To  tins  group, 
however,  belongs  Danubite*  Dritarathtra  (Cephalopoda  of  the  Musohelkalk, 
PI.  VIII,  fig.  1)  from  the  Muschelkalk  of  the  Utadhura  (Johar). 

As  I  have  already  stated  in  the  discussion  of  the  Ammonea  trachyottmcn,  seve- 
ral forms  have  boon  referred  by  Waagen  to  his  new  genus  Gyronite*,  which  I 
prefer  to  include  in  the  subgenus  Danubite*,  a  subject  which  I  will  discuss  when 
reviewing  the  genus  lieekocero*. 
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It  is  especially  the  group  of  fa,***  ;~    ,  ■  27 
0.  rotula,W.,  Q.  radian,  W  «li  „,T  ,  ,0rms>  plicotu*  W 

In  G.  pton  the  lateral  ^pture  ^teTR  ^ 
perfectly  straight  and  most  strongl/  e*nrZot  l^10  Pad^        -hieh  are 
gradually  die  out  towards  the  LuLT'^  °f      "-^  but 

same  sculpture  asin  Da^ite/rigiZ,  Zn  D.l    f  ^  k  the 

seems  U,  be  closest  allied  to  the  Salt  Cil*^  flatter  specie 
tf.  rafMM  (/<».  WY.  PL  XXXVIII  fiff  3  ri!v\!  -  <?fro"'^'  «>'«/«,  and  in 
«  a,  b,  7  a,  b,  8  a,  b)  the  ribs  are  not  strait  h  f  r  b' ^  PL  XXXVHI,  %. 
oomparestWwospeciee to^Hf^^^^  ^  ^Tf 
-g»*  that  at  least  three  speJToJ  TlT*  *  * 

C  ^  M  general,,.  Pn    T'  ? 

*^r^  especially,  is  so  oloSy  alliedTfl       /  (n°" •<"»»«»*«) 
possible  todistinguish  them.  "ITlL  wh  t'  "f""'  tbnt  *  18 

**  in  the  ribs,  which  are  slightly  niHST      ^         PWhaps  b°  c°a- 
Perhaps  a  little  more  narrow^ ^LZin  t  Z'n  - 
Thus  there  is  no  question  th   -  ^T"  ^  *  the  " 

&»»,XrLm  toaT re,atioa8hiP  of  the  group  of 
-  Weal  iJJSS  Xenu^  r8'^^  *  E- 

Aether  the  Arctic  DanZTe/^  B  °nly  remaittsto  1*  decide 

or  the  group  ol 1^^^t|1%be.  ^  am01*  the 
tbe  typical  GyroZ"  wZl b av^T^  ^  ^  Morth  form»  - 
to  be  united  with  thi  suo3:  n     ^  184,1101  MUlptUre'  or  whett<»  they  ought 
<™Ayo,/,OC8.  8UbSCnUS  ^«*"«,  which  forms  part  0f  the  Am.Zea 

«^^^2^^i!r  M0j8"  "-Action 

Waagen's  Kemoir,  on  which telJlT^  I  ^  Mdar  to  PL  V"  « 
genus  tW«<„.  In  Ceuu7,7r^  fi?Ured'  Whi°h  h°  includ<«  » the 

not  any  stronger  develop*  ht  n  '  ^'T^'  ^ulpturo  is  certainly 

ture  being  as  distinct  and  cha^wf t         ^  to  sculp- 

hesitate  to  pUwe  in  the  ^X^    VrTT"  which  ^ody  would 

aece6sit    whJTT,      .^2,fl*,w5"tf»  m"*t  be  separated  from  the 

of  tl.e  sculpture, and  ^loioZ  Z^r^TT*  °*  *  ^  '>n  ^ 
gently  be  united  with  *  '  dl3tmCt  ^ 

on  tJ'S^^*^^  J'-  Cjapter  A„m  Moalroca  insist8 
°f  ^"'Ptural  elements.    « In  the  traehforinea,"  he 
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«v,  fn  136^  "  where  the  shells  are  already  easily  distinguishable  by  their  differ- 
Tn^mVntationthechiefpointeof  distinction  of  the  genera  and  speoies  must  always 

r^rriJonhe  ^p--^-- 

different  in  the  leiostractt,  where  one  has  to  deal  always  wun  snwuu 
which  onlv  sometimes  low,  radial  folds  are  developed." 

I  a^e  "ul,y  with  Waagen,  if  he  <^?rfr^tfS^£ 
most  important  characters  for  a  distinetion  m  doubtful  cases.  I  fully  agree  wun 
him  for  Ltance,  in  eonsidering  the  genus  Itari^  to  beong  to  the  teo^e. 
S "count  of  the  configuration  of  it.  siphonal  lobe,  in  spite  of  a  "-^VjJ^ 
marked  sculpture.  I  can,  however,  find  no  reason  for  the  complete  neglect  of  a 
very  decided  sculpture  as  a  character  for  the  distinction  of  O  j^-ie*  pl™,«*  and  its 
allies  from  the  Uiotraca,  since  in  this  case  this  character  is  the  only  one,  which  is 

1  am  therefore  inclined  not  to  follow  Waagen's  views  in  this  matter,  but  to  consi- 
der the  Siberian  group  of  the  Dambite,  obtolet,  to  belong  to  the  present  subgenus,  m 
acoo«lanceWithE.v.  Mojsisovics.  In  this  subgenus  the  group  of  Gyrate*  phco«», 
Waagen,  will  consequently  have  to  be  included.  Like  the  Dannbitf  <.b*oUtx  of  the 
Siberian  Olenek  beds,  this  group  belongs  to  the  first  section  of  our  Himalayan  Da««- 
bitet,  which  show  no  change  of  their  sculpture  in  the  last  volution. 

There  is  yet  another  form,  which  was  compared  by  Waagen  to  Gyromtet  roMo, 
and  might  therefore  perhaps  form  part  of  the  present  subgenus.    It  is  ^species 
figured  by  0.  A.  White8  (PI.  31,  fig.  le),  which  this  author  erroneously  identified 
with  Veekoeenu  aplanatum,  and  which  Waagen  proposes  to  rename >GVronitet 
vh.tean*.  I  am,  however,  not  able  to  decide  the  question,  whether  this  form  ought 
really  to  be  placed  in  the  group  of  Dwubitet  (Gyromte*)  plicotut,  Waagen. 
The  sculpture  is  but  very  indistinctly  marked    in  the  drawing,  although 
Professor  Hyatt  in  bis  description  (p.  113)  states,  that  "in  some  specimens 
there  are  indications  of  nodes  on  the  sides,  and  in  some  the  young  until  a 
late  period  are  distinctly  ribbed,  the  ribs  being  thick  straight  folds,  reaching  across 
the  sides,  but  not  up  on  to  the  siphonal  side."    From  this  description  the  existence  of 
forms  with  distinct  ribs  among  the  species  Meekncerat  oplawtum,  White,  may  be 
guessed.   These  forms  probably  belong  to  Danvbite*  and  not  to  Meekocero*.  But 
whether  Gynmite*  whUeaw*  forms  part  of  them,  or  may  better  remain  among  the 
Ammoneo  leiottraca,  cannot  be  made  out  with  certainty,  as  neither  the  figure  nor 
the  description  give  any  clue  in  this  matter. 

Later  on  I  shall  have  to  refor  to  a  good  many  instances  which  seem  to 
show  that  a  careful  rovision  of  the  fauna  of  the  Meokoceras  beds  of  Idaho  is 
quite  indispensable  for  a  closer  comparison  of  its  fossil  remains  with  such  of  foreign 
countries,  and  that  from  the  rather  antiquated  description  of  White  no  exact  idea  of 
ite  Cephalopoda  can  be  gathered.  QyronUet  (or  rather  Meekocero  a  according  to  my 
diagnosis  of  this  genus)  whiteanug,  Waagen,  must  be  left  for  the  moment  among 


of  this  genus)  whUeana», 

t  tot  DIM.— C,  P. 

UU,— Costribntloot  to  iMerUlra' 
of  Um  U.  8.  G«L  8«ty  lor  Ik*  ;*tr  1878.  Pt  ii.  p.  1U. 


'  T*w  iUUrt »« mint.— C.  P.  „  . 

'  C.  A.  iriih.-CoBtribotloot  »o  lawrtokrau  P»l»xiototogy  No.  5.  Trfawio  1—0*  of  8o«th-KM»»n>  14»*o  ; 
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If  we  inquire   whether  other  forms  *k       i  , 

be  included  in  the  submenus  2)* w,./-.  .  already  described  should 

refers  to  tbe  genus  <E. £ *J '^^r  J,*  ^ 

»g  to  CWI«J.  v.  Moj,,  certainly  belo^  ^ 

onacoountofthecircurnstapr  Zl  i     i ^  been  nude  secure 

uii  preservoa,  to  a  length  of  nearly  an  entire  volution  (loe  oil  d  M»  7 
muBt  consequently  remain  in  the  jrenus  n*iti,„.  «mT  T'J    P     J'    he8e  forms 
Range  oollection  fs  rather  bad h^^^^-^^^  th°  8alt 
and  body  chambers  is  rarely  pLEST^  ^  betW68n  ^  chambew 

There  is,  however,  one  species,  Celtite,  trapezoidali,  Waaeen  fPl  TTT  a 

sculpture  restricted  exclu^ely  Jthe  t^P^  "'if  "  TTl?*  *"*  * 
straight.  «iHJ«l  f„M.    i.-  u  part8'      Xt  con81Ht8  of  rather  numerous. 

be  at  a  loss  how  to  disfanguah  them.   Were  it  not  for  the  fragmentary  DZ 
Waagen  s  Salt  Range  species.  Their  close  relationship  induce*  me,  however  to  MS, 

are  not  preserved.    It  is  characterised  by  the  different  nature  of  its  sculpture  on  th" 
10  r      0n      IaSt  Wh0r1'  111  a  remarkabESarity 

fi*  /^T  TTk,  aPP!i08  40  fc*"  b?  W**«a  on  PI.  VII. 

5 'H*  £  'f^.80"1^  of  whi<*  ^gly  recalls  Darvubitei  Santa  or 
^,Afl        «»  tri**io  limestone  crags  of  Chitichun 
Yet  another  form  wtoli  might  be  compared  with  Da*ubU„,  is 
a«n.TS-  >>fUiS°nj.^L  ^X7.  %■  «  a,  b,  c),  «o«  de  Kon.    The  inner  volu- 
Xi  >         "T     ^  Wmarkably  I"  their  sculpture  from  theouter  one,  and  thus 
^hibity  erycloso  sunuanty  to  Donubite.  Parentis.    The  differences  between 
*o  mJm  8  7P°  Hpe<!Unen  fnd  801110  rf  mv  specimens  of  Danubites  lUtarenrit  are  of 
■o  slight  an  importance,  that  I  hesitated  for  a  considerable  time,  whether  to  consider 
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them  as  identical  or  not.  Although  I  finally  decided  to  make  a  new  species  of 
the  Himalayan  specimen*,  their  similarity  is  w  striking,  that  I  am  obliged  to 
remove  Priowtobua  buckion*»,  Waagen,  from  its  new  genus  and  to  unite  it  with 

J)  (tfiufott€4  . 

Tho  last  group  of  forms  which  Waagen  himself  compared  to  the  Ceralit?* 
obtolett,  is  the  group  of  Lecanitet  ophumeus,  comprising  besides  this  species 
(PI.  XXXVIII,  fig.  12  a,  h),  Lecanitet  etmtolutut,  Waagon  (PI.  XXXVII,  fig. 
10a,b,c)andZ.I«g«i»»,Waagen  (PL  XXXVIII,  fig.  9  a.  h,  10).  Especially 
L.  ophioneut  is  Tory  similar  to  Ceratitet  (Danubitet)  muUiplicatut,  v.  Mojs., 
(Arktisohe  triasfaunen,  p.  25,  PI.  IX,  fig.  15),  the  sculpture  of  which  is,  how- 
ever, considerably  stronger,  although  it  is  of  the  same  irregular  character,  consisting 
of  straight  radial  ribs  of  uneven  strength.  Still  more  striking  is  the  similarity  of 
Zeeanitet  convoMut  with  my  Donubiiet  planidorsatua,  from  which  it  may  perhaps 
he  distinguished  by  the  arrangement  of  its  sutural  line.  I  am  therefore  inolined  to 
include  also  these  forms  in  the  present  subgenus,  although  their  ornamentation  Is 
loss  distinct  than  in  the  group  of  Gfronitet  plicosut,  Waag. 

It  mustof  course  always  be  borne  in  mind,  that  Qt/ronites,  Waagen,  {Meekocera* 
mihi)  and  the  group  of  the  DanubUe*  obtolett,  v.  Mojs.,  stand  in  very  dose  relationship 
to  each  other,  and  that  the  transitions  from  the  smooth  forms  of  Meekocerat,  with  large 
umbilici  and  only  slightly  overlapping  whorls,  to  the  sculptured  Dauubiie*  are  very 
gradual.  Thus  in  reality  a  distinction  between  the  transitional  forms  becomes  per- 
fectly arbitrary.  In  such  oases  only  the  condition  of  the  sculpture  can  furnish  a 
character  for  the  diagnosis.  The  difference  between  Waagen's  view  and  my  own  as 
to  the  range  of  the  subgenus  Danvbitei  is  consequently  of  minor  importance  than 
may  seem  at  first  sight.  According  to  what  has  just  been  stated,  I  transferred  all 
the  forms  of  his  genera  Prionolobut,  Oyronitet  and  Lecanites  with  a  distinct 
lateral  sculpture  to  Danubilet.  It  only  needs  a  look  at  PL  XIV  and  XV  of 
this  memoir  to  provo  the  desirability  of  uniting  all  the  forma,  so  intimately  related 
among  each  other,  under  one  and  the  same  generic  designation.  Cases  will  always  be 
met  with,  in  Which  the  decision,  whether  the  sculpture  is  sufficiently  distinct  for 
a  shell  to  be  placed  in  the  subgenus  Dauubiiee,  becomes  a  mere  matter  of  personal 
taste.  But  the  great  bulk  of  forms  can  certainly  be  distributed  among  Danubites 
and  Mcetooeras  or  Leeamtet  on  account  of  the  character  of  their  ornamentation 
Having  thus  explained  my  views  as  to  the  range  attributed  in  the  present 
memoir  to  the  subgenus  Danubites,  I  will  now  proceed  to  specific  descriptions. 

a  Group  of  DANUBITES  PUEU3HA,  nov.  sp. 
1.  Danubites  Pvbgsha,  nov.  6p.  PI.  XV,  fig.  14,  15. 
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In  young  individuals  ^"^2  ,pt^ 
1*  rounded  off  corner,.   IW^SS  *      whorI°  ■  ^  Angular 
ble,  being  in  the  figured  13  £  ^ht  «  rather^ 

-  11 :  9,  in  a  third  one  Cm  KuW  (8p  S  1"  T"*  *T  a E'  °f  (Spiti), 
%•  15,  .11 :  11.  As  a  rule  the  i£whl«  ,  "  7**  *"  ^  * 
by  lateral  parts,  which  are  but  flatly  ath^  £ S^J b?i„and  «  "™-»*»d 
situated  in  the  lower  part  of  the  lateral part  ^      taa™»  diameter  fa 

i-JWdSLf  js?**  r  ibu? -  -    *-  -0 

tomrfitbe  unbilicu.tb..  toLri,iSj,     ,         *lopo  "",ch  "»»»  rapidly 

wall.  '  U1^n  1111(1 8toeP»  but  not  vortical,  umbilical 

The  volutions  overlap  each  other  to  n  ™™      n  ^ 

the,-  were  origreoU,  .b^S^T  ridl    it '    ^  "«  "M<,e 

prosenxeu  in  ng.  15,  a  httlo  loss  than  one  half  of  the  last  whorl  hrinno.  *  -7 
^gmcnu  of  the  body  chamber  from  the  Shafahal  cliff  near  RimS mLZl 

f-m  ^  Pambanag  cliffs,  which  I  consider  be^to^^" 
do  not  exceed  one  half  a  volution  in  length.  ^  Pe°108> 

*/«w.-Two  distinct  lateral  lobes,  and  one  auxiliary,  are  present 

L!iSL  k™"0,",'"|,00'"-,OT"'H«.  «"»  tb.  printed  ktoJol  i 

ta^rl^rto■tr,  tnr  telbr°h  r*r 
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either  goniatitic  or  very  faintly  serrated.  The  second  lateral  lobo  is  considerably 
smaller  than  the  principal  one.  The  small  auxiliary  lobe,  in  the  shape  of  a  shallow 
curve,  reaches  as  far  as  the  umbilical  suture. 

The  saddles  have  almost  parallel  sides  and  are  evenly  rounded  above.  The 
wphonal  saddle  is  the  highest  The  principal  lateral  saddle  is,  however,  of  nearly 
equal  sizo. 

Locality  and  Geological  p»«iU<m— Number  of  tpeciment  examined.— Dam- 
bite*  Turuiha  is  one  of  the  most  characteristic  fossils  of  the  subrobustus  bods, 
boing  present  in  Spiti,  Painkhanda  and  Johar. 

8outh  of  Dhanna  No.  XL,  Lissar  valley,  Johar,  1,  Coll.  Griosbach ;  hills  south 
of  Kuling,  Spiti,  2,  Coll.  Griesbaoh;  SB.  of  Muth,  Spiti,  1,  Coll.  Griosbach. 
Besides  these  moro  or  less  complete  specimens  (in  all  1),  fragments  of  body  ohambers 
from  the  Shalshal  cliff  near  llimkin  Paiar  encamping  ground  and  from  the 
Bambanag  cliffB  (Girthi  valley),  Coll.  Dicner. 

2.  Danubites  elliptious,  nov.  sp.  PI.  XTV,  fig.  12, 13. 

rut.  19. 

Diameter  of  tli«  ilwH  83:5  mm- 

„      .,    „  umlfiliew  M  >, 

H«uU  of  ttw  U*t  Tolution  from  the  umbiliatl  «ut»M  10  „ 

„     „  „  .,      ..      from  tU  pwoeiiog  wW  8  5  „ 

i  oftholul  Tolatimi  «  » 

tba  aholl  i  I      ...      M  m 

1  /at  th«  plica  of  it»    1     .       .       .       7"6  „ 

{of.h.)«trolnt.«,    J  ^^ta^^l^iio.     j     .       .       .       5  5,. 
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It  is  its  obliquely  elliptical  shape  which  makes  this  species  particularly  inter' 
©sting.  In  my  Memoir  on  the  Cephalopoda  of  tho  Himalayan  Musohelkalk  I  have 
fully  discussed  the  reasons,  which  have  induoed  mo  to  consider  tho  obliquely  ellip- 
tical outlines  of  several  forms  of  Gyronitet  and  Japonitet  as  original  ones,  follow- 
ing the  view  of  Stoliczka  and  E.  v.  Mojiisovics,  Thoro  is  no  reason  to  suppose,  that 
the  two  specimens,  on  which  this  species  is  founded,  owe  their  elliptical  outlines  to  an 
accidental  deformation  in  tho  matrix.  Thoy  have  been  brought  from  Ruling  (Spiti) 
by  G-rieshach,  together  with  many  other  fossils,  which  are  perfectly  well  preserved 
and  do  not  show  any  trace  of  boing  crushed  or  squeezed,  or  otherwise  deformed. 
The  discovery  of  a  Damtbitet,  distinguished  by  its  strongly  developed  lateral  sculp- 
ture, and  of  an  elliptical  shape,  as  is  oommon  to  several  genera  of  the  leUutraca,  is 
very  instructive  and  in  the  meantime  favourable  to  the  supposition  of  a  genetic 
relationship  between  Dawbitet  and  Meekoceras.  A  very  remarkable  species 
of  the  latter  genus,  with  similar  elliptical  outlines,  was  describod  and  figured  by 
Mojsisovios  from  the  Siberian  Olenek  beds,  under  tho  namo  of  Xenoditcv*  (recte 
Meekocerat  or  Opkicerot  (?;)  Kvrpitukii.1 

Omitting  the  difference,  which  consists  in  the  elliptical  outlines  of  the  Himii- 
layan  species,  the  latter  exhibits  a  remarkable  similarity  to  the  Salt  Range  forms 

'ArttiMfc.  Tri».f«M«,  M6n.  it  V  ami.  mftt.  del  tcieosM  <U  St.  Fefenboiirg,  «r.  ro,  XXXIII,  No.  6, 
MM.  p.  n,  PL  XI.  fig.  1». 
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Waagon  (PI.  XXXVIII,  fig.  G  a>  b,  7  a>    *  * mihi)  ^ 

Tile  overlap  of  the  last  whorl  ov  r  th 
one  fifth  of  the  height  of  the  latter.  P™08*"*  °no  amounts  to  not  more  than 

The  transverse  section  of  th«  wi,™i„  • 
evenly  routed  and  ^  ft,  T"  "P^1  —  * 

m  young  specimens  the  si  honal    >         . ™    ^ «7  arched  lateral  parte.  Even 

of.tl  e  .nner  volutions  is  oxhil)ited    Neithor  umbl^i'  j'  W  a  0r0SS  secti°« 

fhe  lateral  parts  gradually  «lope  Wds  tluTumt?  WaU  are  P'«**t- 

under  an  acute  angle.  °  umb^  •ature,  which  thoy  meet 

The  largest  transverse  diameter  is 
Huddle  of  the  height  of  the  whorls  *  ^  Sh°rt  (,ktan<*  the 

rexity  near  the  siphonal  mar-in.    I^ff    *"SJ  W,th  a  ^  *Hght  eon. 
but  a  little  above  the  latter,  winch  is  ^  ^  "  the 
smooth  rim,  free  from  any  Kculpture.    S2S V  a  narrow 
of  the  html  parte  and  gradu  lly  die  ol  t0^2   ™T        ^  ™ddh  POTti°° 
of  them  become  ^^^1^'  where  some 


of  them  become  W^ZT^^1  wb«.  ~ 

ie  stronger  ones,  as 
25,  PI.  IX,  fig.  15). 


swuowuat  irrcgu  ar  manner    Tn  «^      i.  imi  arranged  in  a 


ifle  smaller  spec  men  consists  ,ni»«.»  i.  t  ■    [  uouor. 
falciform,  whereas  in  the  SiWi™  .» /  ™"ta  arc'  h°w«ver,  more 
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3.  Daktjbitbs  planidoesatus,  nov.  sp.,   PI.   XV,  fig.  1,  2. 


r  of  the  thtfl 
„      „  „  embilimu 

Height  of  lh»  last  Tolation  [' 
.  of  the  hut  votutioa 


Fig.  1. 

Fie. 

.    »pp.  17  mm. 

20 

aim. 

13  ., 

1- 

»» 

rcrra  th«  umbilical  iutu.ro 

app.  8  „ 

s 

»» 

„   „   pnceding  whorl 

P 

r 

6  mm. 

f. 

" 

This  species  belongs  to  thoso  forms,  which  are  provided  ■ 
siphonal  aide,  bordered  by  sharp  marginal  edges. 

In  its  general  shape  and  sculpture  it  bears  a  striking  similarity  to  Lecanite» 
convolutu$,  Waagcn  (PI.  XXXVII,  fig.  10),  which  species,  however,  is  founded 
on  a  rather  impcrfout  specimen. 

The  whorls  are  compressed  and  considerably  higher  than  thick,  bordered  by  flat 
but  very  slightly  curved  lateral  parts.  The  overlap  of  the  last  volution  over  the 
penultimate  one  is  insignificant  The  transversa  section  is  oval,  with  a  flattened 
siphonal  area.  The  largest  transverse  diameter  corresponds  almost  exactly  with  the 
middle  of  the  height  of  the  volutions.  The  umbilical  margin  is  marked  by  a  strong 
curve  in  the  slopo  of  the  lateral  parts.   No  distinct  umbilical  wall  is  present. 

The  sculpture  is  fainter  than  in  D.  ellipticu*.  II  oonsiste  of  single  radial,  rather 
broad  folds,  rounded  above,  not  sharp  as  in  the  two  foregoing  species.  They  are 
strongest  in  the  vicinity  of  the  umbilical  margin  and  completely  disappear  near 
the  siphonal  edges  in  the  upper  portion  of  the  lateral  parts. 

In  the  inner  volutions  the  ribs  are  lees  distinct,  and  take  the  shape  of  very  flat, 
broad  folds,  with  flatly  rounded  intercostal  intervals. 

In  the  larger  of  the  two  figured  specimens  rather  less  than  one  half  of  the  last 
volution  belongs  to  the  body  chamber.  The  smaller  specimen  is  entirely  chambered. 
In  two  other  specimens,  which  I  also  refer  to  this  species,  no  trace  of  the  sutural 
line  is  visible,  and  the  length  of  the  body  chamber  cannot  ho  made  out  in  conBoquenee. 

In  the  specimen  figured  PI.  XV,  fig.  1,  part  of  the  shell  is  preserved.  It 
seems  to  bo  porfeclly  smooth ;  no  traces  of  growth  lines  or  striations  are  indicated. 

Suiuret.— In  the  two  figured  specimens  the  sutural  line  is  well  preserved.  The 
siphonal  lobe  is  shorter  than  the  principal  lateral  one,  and  is  situated  at  the  same 
level  as  the  second  lateral  lobe.  It  is  divided  by  a  very  short  siphonal  prominence 
into  two  lateral  branches,  each  of  which  is  probably  bifid,  as  has  been  indicated 
in  fig.  1  o  and  U  I  have,  however,  not  boon  able  to  trace  out  the  siphonal  lobe 
sufficiently  accurately  to  state  with  full  certainty  that  this  bifid  termination 
of  its  lateral  branches  really  exists.  The  principal  lateral  lobe  is  the  deepest.  In 
the  specimen  figured  PL  XV,  fig.  2,  its  base  is  faintly  serrated,  as  may  be  seen 
by  means  of  a  magnifying  glass.  A  distinct  auxiliary  lobe  is  present  outside  the 
umbilical  suture. 

The  saddles  have  almost  parallel  aides,  which  converge  very  slightly  upw  ards  and 
are  evenly  rounded  above.   Thore  is  no  remarkable  difference  in  the  siae  of  tfca 
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siphonal  and  of  the  principal  lateral  saddle  Th  33 
ably  smaller,  but  Z  Tt^kSSSLj^^r!^^  is  consider- 
concolutu*.  TVaag.  8  than  in  Jaw**  (JJ,,,,^,  mihi) 

Locality  aml  Geological  pogition.-Sumhn  nf  .  ■ 
bed*    Hills  south  of  Kuling,  Spiti  3  Coll  OtiVqK   i T^T*  "a'™«*-Oteceras 
Coll.  Griosbach.  *  P   '  '  Wl  Gncsba«« »  south  of  Dharma  Nft  XI,  l, 

titolimestonoof  Chidruin  ^^^^2  '^'•^  ^  «W 
of  *o  very  fragmentary  a  elector,  Lt  it  Si 8P0°imen  *  Unfortunat^ 
species  very  difficult.  The  inner  wh^T C°mpariS°n  °f  the  two 
worn,  that  nothing  of  their  sculpture  has  been  let  In  EE  S^T  T  80  WeaU,ur- 
ces  seem  to  exist.  In  the  Bah ^TmS.^  ^  " 1,ae8,^ht  diff°™- 
priocipal  lateral  one,  and  the  lob^ndud7^^ ^  ^7  ""f"  ^  the 
converge  downwards  .herons  they  aro  almost Xt^^^' 

Another  difference  is  const tuted  bv  the  v.™  m  n   •  /. 
saddle  and  by  the  bind  termination  If  l^ffi  ^e  Tit  2j  ^ 
but  all  these  characters  aro  of  such  minor  importlneV  thft  one ^ 
lo-l-todistbguishthetwo^  *  a 

are  available.    Nor  do  I  dare  to  identify  then,,  consider^  dTJnL  of 
tive  geological  position.  3  uuumerenoeot  their  rela- 

4.  DANUBITB8  SP.  iM*  EX.  XFF.  PLANIDORSATO.    PI.  XV,  fig.  3  a,  b<  7. 

Dimtiuioni. 

DUmot.ref  the. Ml       .       .   '  F'K'  fc 

„  .. ..  «»bnio».  ■  ""b- 

Height  of  th«U»t,olat«.B  flromtb*  ™»>ili<«l  «.t«r.       ...  U  J 

C    ..    1.   ptitLuliDg  whurl       ...  ji 
Tbickn»M  of  tie  but  Tolmiou   ...  " 

*      •      *  i  •» 

There  are  two  specimens  of  tins  species  in  existence,  both  internal  casts  with 
very  fragmentary  traces  of  sutures  only,  and  too  fragmentary  to  justify  theintroduc 
tion  ot  a  specific  name  for  them. 

In  its  general  shape  this  species  recalls  the  foregoing  one,  being  provided 
with  a  wide  and  o^n  umbilicus  and  with  a  flattened  siphonal  area.  The  transverse 
section  of  the  whorls  is  nearly  trapezoidal,  the  largest  diameter  coinciding  with 
the  slightly  rounded,  but  distinctly  marked,  umbilical  niacin.  From  this  the 
lateral  parts  converge  without  curve  towards  the  siphonal  area,  which  is  bordered  by 
sharply  marked  marginal  edges.  A  rather  high  and  perfectly  vertical  umbilical  wall 
separates  the  umbilical  margin  from  the  umbilical  suture. 

The  volutions  only  touch  each  other,  overlapping  not  more  than  the  broad 
siphonal  am  of  the  preceding  whorl. 

In  the  specimen  figured  Pi  XV,  fig.  3,  the  typo  specimen  of  the  ipeoie* 
whose  measurements  are  given  above,  the  sculpture  remains  of  the  same  pattern  in 


■ 
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the  inner  volutions,  as  in  tbe  last  whorl,  which  forms  already  part  of  the  body 
chamber.  In  the  fragment  figured  PL  XV,  flg.  7,  the  sculpture  seems  to  be  less 
strongly  defined  towards  the  anterior  termination  of  the  body  chamber,  but  the  sur- 
face  of  this  fragment  is  so  weather  worn  that  it  is  impossible  to  decide  whether  thus 
difference  in  the  strength  of  the  sculpture  is  an  original  or  a  merely  accidental  one. 
As  this  fragment  apparently  agrees  in  its  other  characters  with  the  type  specimen, 
figured  PI.  XV,  fig.  3,  I  consider  them  provisionally  as  belonging  to  the  same 

hPC*  The  sculpture  consists  of  straight,  radial  ribs,  which  are  more  numerous  and 
narrower  than  in  D.  planidwsutus.  They  commence  near  the  umbilical  suture 
in  the  form  of  very  faint  elevations,  and  attain  the  maximum  of  their  sti  ength  between 
the  umbilical  margin  and  the  middle  of  tho  height  of  the  volutions.  In  the  upper 
portion  of  the  lateral  parts  thoy  gradviall y  disappear.  Although  tho  ribs  are  narrowor 
than  in  D.  plamdoriatus,  they  are  not  sharp  topped,  but  rounded. 

Suture*.— Tho  sutural  lines  are  barely  perceptible  and  it  is  quite  impossible  to 
doscribe  them,  but  the  presence  of  two  lateral  lobos  may  be  presumed  with  toler- 
able certainty. 

In  tho  specimen,  figured  PI.  XV,  fig.  3,  tho  posterior  part  of  the  last  volution 
consists  of  air  cliambers  only,  whorcaB  tho  anterior  portion  belongs  to  tho  body 
chamber.  As  the  rest  of  this  volution  is  destroyed,  the  length  of  the  body  chamber 
cannot  be  ascertained. 

Locality  and  Geological  po  tit  ion— Number  of  specimen*  examined.— Otooeras 
beds.  Hills  above  Ruling,  Spiti,  1,  Coll.  Griesbach  (the  typo  specimen) ;  Shalshal 
cliff  near  Rimkin  Paiar  encamping  ground.  1,  Coll.  Dienor. 

Remarks. — This  species  may  be  easily  distinguished  from  Danubiles  plant' 
dorsatu*,  to  which  it  is  closely  allied,  by  its  trapezoidal  cross  section,  its  vertical 
umbilical  wall,  and  its  more  numerous  and  narrow  ribs. 

Among  other  species  of  Danubitet  provided  with  a  flattened,  biangular  sipho* 
nal  area,  it  may  be  compared  to  D.  irapezoidalis,  Waagen  (Ceratite  Formation 
PI.  XXI,  fig.  3,  p.  76),  but  the  latter  differs  by  its  more  involute  and  more  rapidly 
increasing  whorls,  the  shape  of  its  transverse  section,  and  the  absenoo  of  any  distinot 
umbilical  margin  or  wall. 

It  appears  unnecessary,  to  compare  our  species  with  D.  Purtttha,  as  the  flat- 
tened siphonal  area  and  the  trapezoidal  cross  section  make  a  distinction  easy. 


5.  Danubitbs  higidus,  nov.  sp.    PL  XV,  fig.  4,  5. 
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This  scorns  to  bo  a  rather  sm  H  3" 
to  a  diameter  of  30  mm.,  isaIroadv  XSi^^fT^  »»«P0»d- 
which  is  partly  indicated.  '  ™  ":  tIle  ^  Camber,  the  pesmtoL of 

The  overlap  of  the  last  whorl  over  th«  ^  ,<■ 
amount  to  .  Uttlo  more  than  ono  fif  th  o  leWl  u?t„  inC°DSid^1>'«. 
The  he.ght  of  the  volutions  fee^  a  lft         °f  the  'attcr- 
Tho  volutions  are  oo^ro^Zl^lT^  T"7  ^  ia  the  **  *Pe- 
transverse  diameter  is  rathc  ™^  „ mi ft , ^  ^  ^  J 

«*»  is  oval,  with  a  flattened  and  brT^  '  ^  °  "'f  ^    Their  el. 

The  !  taral  ^^^-"J  by  sharp  mar?inal 

the  umbilical  suture,  which  they  mlt  1,  7  °"d  d°Wn  mth<"  fl'ucklv  to 
t-of  an  umbilical  margin  c^J^  J£ 
slope  more  gradually  and  with  a  flnteurvo  itl  "I*™1  «*  lateral  parts 
equally  well  defined  in  the  voum-e „ uTttcl H  P  ^  and 

.    The  ornamentation  is  v"0ry  cC^^*^'  T^T, 
nbs,  wU*  become  .omowhai  weaker  near  th^  ^ 
changing  their,  character.    These  ribs   wh,>    ,      gm,      ^  apt,rture'  ^tout 
only  well  espre^  in  tho  VJ^*  » the  until**  suturo,  aro  . 

obliterated  in  the  upper  ,Wrtion  of  I  lateral  T*"  *"*  -  <*>mP^ 

the  siphonal  margins.    Those  low  ril*  dnJriL       *  ^  More 
turned  forward  and  often  -alJrZ^J^J  T  ^  ^  ifa 
above  and  are  somewhat  TO"teI  ^^^5~   ^ -»  ™«dod 
towards  the  front  of  their  eonvevitv  °  SU,e  tlmlod  10  the  ««.  th*. 

are  provided  with  th, 

*  ribs  may  be  eount«l  in  the  lit  voh.tl    "  °  ^  ^  8pecimo1*  ^ 


,      ^„,1^„  U1  mo  last  volution.  "UUL 

^  *<^- 

margin  is  indicated  in  the  shape  of  a  j  *  '7  *\  ^  .k)w,»*  of  the  apertural 

^ring  matrix.  In  it,  vicing  a  f  J  ^1 '  J^"*  ^  sh«]1  '•«-  the  neigh- 
•W«h  form  a  slightlv  falciform  curvT  7  k      u        °f  m;*  be 

*  %  *  «,  owing8  toth* ^        bCen  0mi,twJ  ^  ^"^tsman, 

Ws^T^  -^-Otocera, 
Smart, -mT^       ^  Wr  Vall°-V'  2'  C0"-  GrioHbaoh. 

Formal  KlT^^r'"  r~  ^  (*»tUe 

«•  D*KUWT»  „.  »D.  KX  AFF.  D.  „OIUa     P1.  XV>  fi...  „  %  fc 

^Tetet1^:;  unfr,,aHv  r,y  a  ^      ^men  fn 

figure.  1  moa8Urt-"^t«  cannot  be  taken,  I  must  refer  tho  reader  to  the 
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The  species  is  considerably  more  involute  than  Dauubitet  rigid**.  It  must, 
however  bo  placed  in  the  subgenus  Damth.te*,  the  overlap  of  the  last  whorl  over  the 
preceding  one  amounting  to  less  than  one  fourth  of  the  height  of  the  latter  only. 

TluTtransvorse  section  is  similar  to  that  of  D*««bite*  »p.  ind.  ex  off  planidor- 
,ato,  as  its  largest  diameter  corresponds  exactly  to  the  umbilical  margin.  The  whorls 
are  considerably  higher  than  thick.  In  the  last  volution  the  proportion  of  its  height 
and  thickness  is  as  12  mm.  to  7  mm.  The  comparatively  narrow  umbilicus— the  term 
narrow  must  be  understood  as  in  comparison  with  the  relative  proportions  in  other 
species  of  Danuiites  only—is  surrounded  by  a  tolerably  high,  steeply  inclined  umbi- 
lical wall,  which  joins  the  lateral  parts  in  the  shape  of  a  distinct,  but  slightly  rounded- 
off,  umbilical  edge. 

The  lateral  parts  slope  quite  gradually,  almost  without  convexity,  from  Miu 
umbilical  edge  towards  the  siphonal  side.  This  latter  is  flat  and  separated  from  the 
lateral  parts  by  an  obtuse  edge. 

The  sculpture  of  the  present  i'ragmont  is  very  interesting,  quite  recalling 
the  Alpine  Ceratitet  Erasini,  Mojs.1  It  consists  of  radial,  circuniplieate  ribs, 
the  greatest  development  of  which  corresponds  to  the  vicinity  of  tho  umbilicus. 
Thev  commence  as  very  strong,  narrow  folds,  hroadening  out  considerably  tmvard9 
the  siphonal  margin,  near  which  they  disappear  completely.  As  in  CeroMes  L'rvemi 
and  in  the  very  similar  Dinaritet  dahuttlimn,  Ilauer,'  the  folds  are  strongly 
developed  in  tho  lower  portion  of  the  lateral  parts  only.  Even  the  number  of  folds 
is  identical  in  the  two  mentioned  Alpine,  and  in  our  Himalayan  species.  There  are 
five  ribs  in  our  fragment,  comprising  one  half  a  volution ;  their  total  number  in  the 
last  circuit  may  consequently  ho  estimated  as  nine,  the  same  an  in  CerotiU*  Erarnni 
or  in  Dinarilea  dalnuttiima. 

Kot  oven  the  slightest  trace  of  tho  sutural  lines  is  preserved.  Iam  therefore 
not  perfectly  sure  of  the  generic  position  of  our  species.  The  close  similarity  of  its 
sculpture  to  Dinarilea  dalmatinm  might  perhaps  indicate  a  real  genetic  relation- 
ship, which  would  place  this  species  in  the  genus  Dinarite;  hut  as  the  sutures  are 
not  known,  I  cannot  decido  the  question.  I  prefer,  however,  to  consider  this  form 
as  belonging  to  Damitntea  on  account  of  its  affinities  to  DaunMf*  riyidtia  and  to 
Gyronite*  {Damibdea  mihi)  pi > coma,  Wnngcn.  To  these  two  forms  it  is  certainly 
more  closely  related  regarding  its  involution  than  to  any  Dinnritea  hitherto  described, 
the  volutions  overlapping  each  other  in  Dinaritea  italniatioiis  to  a  very  considerable 
amount,  whilst  their  overlap  in  this  species  is  much  «maller.  In  this  respect 
it  is  a  true  Dannbttea,  and  I  consequently  leave  it  in  this  subgenus  till  better 
material  allows  tho  question  of  its  generic  position  to  be  decided  in  a  more 
satisfactory  i 


1  R.  r.  Myrinvto,  Hie  C«pSiiiJof*aoii  der  Mwlilurrmen  TMnpTnTiiw.  Abh»i»%i..  k.k.  G«»l.  Bnch«-iVi.*t»li, 
X.1KS.  11.  XL,  R-j.  is,  y.  48. 

'  P.  v.  linger.  Ce|i>i»lopolpn  il«r  ontewn  Tri»«  d*r  Alpnn  ;  Sit*K»l>i<r.  K.  Akwl  il.  Wi<i».  Wim,  mntli.  nut  t)., 
MI,  ISfiS,  f.  *15,  M.  II,  Bg».  3,  1 ;  K-  '■  Ji>. «'">*)>>,  Ci^iOofoJ,!.  itr  IWiitrtm*.  T«i»"pK'*mt,  fv  *, 
PI.  I,  Hr>-  7,  b. 
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LMniily  and  Geological  position— dumber  of  specimen  examined.— Oi^m* 
bed*.  S.  E.  of  Muth,  Spiti,  1,  Coll.  Gricsbach.  The  original  label  indicates  bed  2,  the 
main  layer  of  Otoceras  Woodwordi  and  its  allies,  as  the  horizon  in  which  the  speci- 
men  was  found. 

Bemork*.— The  striking  similarity  which  this  species  exhibits  in  its  sculpture, 
and  also  in  tho  shape  of  its  transverse  section,  to  Ceratiles  Ercrnui  has  been  pointed 
out  above.  As  there  are  no  sutures  perceptible,  tho  only  essential  difference  consist* 
in  the  involution,  the  overlap  of  the  volutions  being  much  more  considerable  in 
the  Alpine  species  from  the  binodotvs  horizon  of  the  Muschelkalk.  Tho  similarity 
to  Dinariiet  dalmatimia  is  only  a  little  law  distinctly  marked.  To  the  differences 
by  which  our  species  may  be  easily  distinguished  from  C.  Ercsmi,  the  rectangular 
shape  of  the  cross  section  of  Linarilet  dalmotinm  must  be  added. 

Among  the  Salt  ltango  forms,  Gyronites  {Dannbites  mini)  plieosvs,  Waagen 
(Ceratite  Formation,  PL  XXX  VIII,  fig.  11),  represents  a  similar  type,  although  it  is 
readily  distinguished  from  the  present  species  by  a  wider  umbilicus,  a  rounded 
siphonal  area  and  more  numerous  ribs.  The  character  of  the  ornamentation  is,  how- 
ever, very  similar.    It  is  descril>ed  by  Waagen  as  follows : — 

"  The  sculpture  of  the  shell  is  very  characteristic.  It  consists  of  single  radiating 
folds,  which  arc  generally  strongly  expressed  in  the  vicinity  of  the  umbilicus.  They 
commence  as  very  high,  strong  folds  just  at  the  margin  of  the  umbilical  wall,  but 
remain  bo  only  for  a  short  distance.  Near  the  middle  of  the  whorls  they  are  already 
much  weakor,  and  on  tho  outer  third  they  disappear  again,  without  reaching  the 
external  part.  The  folds  are  always  quite  straight,  without  any  distinct  bend.  There 
are  18  of  them  on  one  cirouit." 

Apart  from  the  greater  number  of  the  radial  folds  or  ribs,  their  sculptural  charac- 
ter  is  exactly  the  same  as  in  tbc  species  from  the  Him&layan  trias.  They  are  a 
little  stronger  in  the  latter.  Nobody,  I  think,  would  be  inclined  to  includo  it  in  the 
leiostram  on  this  account,  but  in  this  case  Gyronitet  plico*ii»,  provided  with  an 
almost  equal  sculpture,  cannot  remain  in  this  genus,  but  must  I  consider,  lie  separ- 
ated from  it  and  be  placed  among  the  closely  allied  forma  of  tho  subgenus  Dunubite*. 

7.  Dadcbites  cf.  ritAPEZoiDAits,  "Waagen.  PL  XV,  fig.  10  a,  b. 

lsW  (?)  CeltittM  IrapttMali,,  Viifio,  Salt  lUnn  Fmml*.  P»l«ioto]ogi»  Indie*,  «r.  liii.  II.  F«ub  £»v» 
tk«  IVrwiie  i'otmaiion,  PI.  XXI,  fig.  3  a,  b,  e,  p.  76. 
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Among  tho  fossils  collected  by  C.  L.  Griesbach  in  the  subrobustus  beds  of 
Spiti  is  a  single  specimen  of  a  Damtbites,  which  appears  to  be  bo  closely  related 
1oCeUi(e*{Danubite$  mini)  trapezoidalig,  Waagen,  from  the  upper  Ceratite  lime- 
stone of  the  Salt  Range,  that  I  hesitated  for  a  considerable  time  whether  I  ought  not 


H«ghUftb.U.tT„lulio«  fj™"^1""1 
Thicks**  of  tie  but  niatioe  . 
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to  consider  thom  as  identical  It  is  only  tho  bad  state  of  preservation  of  the 
sutures  of  my  Himalayan  specimen  which  induces  mc  not  to  do  so,  as  better  spocimons 
may  perhaps  prove  slight  differences  in  the  arrangement  of  the  sutural  line. 

In  general  shape,  involution  and  sculpture  my  specimen  bears  a  most  striking 
similarity  to  DanubUe*  trapcioiiMis.  The  transverse  section  of  tho  whorls  is  very 
characteristic.  It  Is  considerably  higher  than  broad,  and  of  an  almost  trapezoidal 
outline.  The  siphonal  part.  is  fiat,  or  but  very  slightly  arched,  and  separated  from 
tho  lateral  parts  by  an  obtusely  roundod  edge.  Thus,  according  to  the  shape  of  its 
siphonal  area,  the  specimen  would  belong  to  tho  group  of  tho  "  temiroiundati, " 
"VYaagen,  being  no  longer  decidedly  t  riangular 

In  the  posterior  portion  of  the  last  volution  tho  lateral  parts  are  slightly 
arched  as  in  Daimbitct  plaxiilort'ilti".  Near  tho  peristome,  howevor,  they 
become  almost  porfoetly  flat,  their  largest  transverse  diameter  remaining  of  almost 
equal  length  from  the  siphonal  margin  to  the  middlo  of  the  height  of  the 
last  volution.  In  Waagcn's  typo  specimen,  which  I  was  able  to  compare  with  my 
own,  exactly  the  same  conditions  prevail.  Near  the  commencement  of  the  last 
volution  a  slight  curvo  is  still  perceptible  in  the  outlines  of  tho  lateral  parts,  but 
near  its  anterior  termination  the  lateral  parts  join  (he  siphonal  area  under  a  right 
angle.  It  is,  however,  perfectly  clear  that  they  do  not  convergo  towards  tho  umbi- 
lical side  from  the  siphonal  margin,  but.  remain  parallel  for  a  considerable  distance. 
Jn  this  respect  the  exaggerated  drawing  (PI.  XXI,  fig.  3  b)  must  be  corrected,  as 
it,  dot*  not  represent  tho  actual  conditions  of  the  cross  section  in  a  satisfactory 

The  configuration  of  the  umbilical  region  fully  agrees  with  "Waagon's  descrip- 
tion. "  Near  the  umbilicus  the  lateral  parts  bend  inside  in  a  short,  narrow  curvo,  to 
meet  the  umbilical  suture  ;  but  there  exists  no  umbilical  edge,  nor  distinct  unibili- 
i  al  wall.  The  olo\  ation  of  tho  lateral  parts  above  the  umbilical  suture  is  but  very 
small,  so  that  the  umbilicus  itself  appears  rather  shallow." 

The  overlap  of  tho  last  volution  over  the  preceding  one  is  very  small  and  does  not 
amount  to  one  full  millimetre ;  it  is,  however,  difficult  to  measure  it  exactly  in  the 
specimen  at  my  disposal 

The  sculpture"  consists  of  numerous,  straight,  radial  folds,  wliich  aro  narrower 
than  in  I),  planidonatut  aud  more  strongly  developed  than  in  J).  HtjMu*.  They 
reach  nearer  to  the  periphery  than  in  the  last  mentioned  species,  but  are  likewise 
entirely  restricted  to  tho  lateral  parts.  Around  the  umbilical  suture  a  narrow  rim, 
is  left  free  from  any  sculpture  The  ribs  only  rise  a  short  distance  above  tho  umbi- 
lical suture,  as  in  D.  ellipticm.  They  attain  their  greatest  strength  near  the  middle  of 
the  lateral  parts  and  terminate  rather  abruptly  before  reaching  the  siphonal  margin. 

The  ribs  apparently  bocomu  fainter  in  the  body  chamber  than  they  are  in  the 
chambered  parts  of  the  shell,  but  the  character  of  the  sculpture  remains  unchanged. 
As  the  inner  volutions  of  this  specimen  have  been  partly  destroyed,  none  of  their 
sculpture  is  seen.  About  19  ribs  may  be  counted  in  the  last  volution,  the  Rami; 
number  as  in  TVaagon's  typo  specimen. 
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i  *neoially  in  the  transverse  section  of  its  relations,  th» 

species  ^^"^Uto  ^  largest  diameter  exactly  corresponds  to  the 
cross  section  is  oarWorm ;  ^        &l  parts  gradually  oonrcrge  in  an 

umbilical  margin.  Prom  tins  imwm ^  ^  ^  deflnoi  but 

ertremrfy  flat  curve  towards  the  .iphori  margm,  ^ 

rounded.   The  umbilical  margin  ■       n  umbilical  wall  descends 

fromjt\mbprr8:ti y'^^^^ 

towards  the  mb^l™™    *™  Ut  appear8  to  be  rather  shallow,  but  from  the 
volutions ;  fl»  J^ous  JJ^^SL,  -11  rapidly  increase  in  height. 

"oluUonso.erUp 

*  *  inner  -  £  ^^J^t  SZH 

lateral  sculpture  ■»  *f  "J  "        lldloTm  ribs  which  are  broadly 

In  the  posterior  ^  towardg  the  siphonal  margin 

rounded  above,  whilst  flattening  o     b         '  ingest  in  the  middle  part  of 

parts  of  the  shell.  . 

There  are  about  ten  ribs  present  on  one  balf  a  voluUon.  imaffho^M, 
iUB  .  .       recalls  that  of  Danubues  hyprrDoreui, 

lu  ^r^VZ^T^TvL  IX,  fig.  16.  17).  hut  in  the 
v.  Mojsisovics  (Arktasche  £  ^ erous.but  are  as  a  rule  narrower,  and 

The  umbilical  wall  remains  entirely  smooth  and  has  no  sculpturo 
The  system  of  sculpture  in  the  body  chamber  is  quite  different  from  that  pro- 
•lil  ni  lue  chambered  part  of  the  last  volution.   The  ribs  disappear  almost ,  com- 
IS  ^ti^SliU*  of  the  body  chamber  and  change  inte  very 
lomew)  JLgular  folds,  which  are  likewise  S-shapcd.butarc  of  an  equal  strength 
72  £  —  edgetothesiphonalmargin.  J* 
the  body  chamber  only  one  stronger  rib  appears,  rising  in  a  PJ*^^™.  h 
bump.   This  rib  probably  precedes  the  peristome,  as  it  «  immedmtely  foUowed  by 
aTXof  contraction  of  the  shell,  which  as  a  rule  indicate*  the  neighbourhood  of  the 

the  anterior  termination  of  the  body  chamber,  part  of  the  shell  hj-n-. 
It,  suXe  is  covered  with  numerous,  delicate  growth  lines,  which 
action  to  the  ribs  in  the  chambered  parts  of  the  last  volutin,  and  to  the  Out  folds 
in  the  body  chamber  portion. 


A1IM0NEA. 

About  half  of  the  last  volution  belong  ta  «,  ^  43 
b  has  been  broken  off.  ^  *  the        chamber,  and  I  believe  not 

Suiure..-The  arrangement  of  the  sutnml  i- 
«r«,  Griesb..  or  in  OpUoera,  &*    ,  ^"J"        8imilar  to  that  «  OpA»- 

these  two  species  only  one  single  a Z Z  *Z  '  ^  **  ******  id^ioaL  In 
rated  line  descending  to  the  ™*ZfZ££"?  ^  ^  fora»  •  fi^7  «*- 
though  incomplete,  auxiliary  saddle  folln-T  *  BpMieS'  to^er,  a  distinct, 

(PL  III,  fig.9,b  ).   Each  oJte  two f^^^f  Ophicera.  'me. 
u  mpart.to  at  its  base.  The  principal  lateraUob^  ^  °f  ^  Sipht>nal  ,obo 

and  elongate,  and  provided  with  numeral    r    ,  ,        P®"-   14  "  rather  "arrow 
ceptible,  however,  without  a  ^^2^.?  ^  !"*  ***** 
aderably  smaller,  with  a  well  rounded  bl  iTL  J   ^       UtCTal  kbe  is  con- 
discovered  by  means  of  a  lens    Tho  ,  T   ,  *  eW  ^^lattona  mav  be 

which  is  quite  goniatitic.  lobe  fora»  *  «-U,  rounded  arch! 

The  siphonal  and  the  principal  lateral  saddle  „~  *  , 
ados  are  somewhat  skew  shaped  sloni  w  *  Ttu      u  alm08t  eqBal  «*"•  Their 
the  umbilical  suture  on  tlT^^TST^  ^  ^  «*  P«1W  to 
saddles  is  likewise  expressed  in  seCl  ^J^fV  °f  the  ^P*1 

second  lateral  saddle  is  broad  *Z  short  T  ^  .  Q™^*  genus  Ophicera..  The 
which  is  divided  by  the  umbiC  £     ^  the  ^  ^  * 

heds.   Three  miles  south  of  RimJn  **»"»«••  ««*iwdL-Otocen, 

Coll.  GriesbacL  Pawr  ^^P^g  ground,  Shakhal  cliff,  i, 

Bemarkt — Dannbilet  himalaunnt,.  • 
of  its  strong  S-shapod  sculpture  whTc^n  *  ^  chf  ractori8«0  ^oies  on  account 
chamber.   I  do  not  know  of  Z'olt  ^ST"  f^Uor  °n  body 

one  might  advantageously  comp^u  w^T  ^  ^  °f  *ith  ^ 

'nJSlilr^^^,^  V*.  of  2W,-,„ 

•howsacloeesimilarity  to  Z>  Zi^/^  ^  ^h 

Am***  aw  Dieno/  n  .^/P00109      b0  de*°""bed  and  figured 

No.  3,  PI.  n  L  l    I't  w  i "T"  dU  ComiW  Qfol^«e  de  *  Russia 
in  the  triage  0 f  tLTS ndT^  ^r  Iwanow' 

homotaxial  with  the  Himl v»  n*  m  beds  wtic»»      most  probably 

arrangement  of  tho  sutural !  l£^J '^f  '  In  g0Deral  8haP°'  Evolution, 
Portion  of  theshdl,thrCslT^Cha?Cter0f  ^  8culPtuTC  on  «•  Cambered 

»  *  less  decidedly  cordifon^TrT  !,       '  '^T^   ^  °°nfikt 

cross  m  the  somewhat  lesser  strength  and 
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number  of  ribs  (8  on  the  last  half  circuit)  and  in  the  later  appearance  of  an  auxiliary 
series  in  the  Siberian  form.  The  only  essential  difference  is  the  sudden  change  of 
the  sculpture  of  the  body  chamber  of  D.  himalayantu,  which  does  not  occur  in 
2).  Nicola*.  In  the  latter  species,  on  the  contrary  the  last  ribs,  preceding  im- 
mediately the  peristome,  are  even  more  strongly  developed  and  differ  from  the  rest 
by  their  marked  forward  bent  curve,  which  they  describe  before  reaching  the  siphonal 
margin. 

Among  the  triassic  species  from  the  Salt  Bange,  Dr.  Waagen  has  especially  com* 
pared  Qyronitei  (Danubila,  mini)  rol*Ui,  Waagen  (PI.  XXXIII,  fig.  3  a,  b, 
4 a,  b,  5  a,  b,)  with  DamibHea  himalayaimM.  The  affinity  is,  however,  not  a  very  close 
one.  D.  rotula  may  be  easily  distinguished  from  our  species  by  the  presence  of  a  bi« 
angular  siphonal  area  in  adolescent  stages  of  growth,  by  its  wider  umbilicus,  its 
narrow  ribs  and  also  by  the  persistence  of  the  lateral  sculpture  on  the  body  chamber. 

But  there  is  a  striking  similarity  in  the  system  of  the  sculpture,  between  Dana- 
bit oi  himalayamtt  and  a  species  from  the  Ceratite  sandstone,  which  is  described 
and  figured  by  "Waagen  as  Meekoeeras  /alcotum  (PI.  XXXVI,  fig.  4,  p.  272). 

1  have  pointed  out  in  my  introductory  remarks,  that  Dr.  Waagen  compares  this 
form  with  Meekoeeras  muthbachianum,  White,  from  the  Meekoeeras  beds  of  Idaho, 
and  that  he  includes  it  among  the  Ammonea  leiostraca  in  spite  of  its  very  remarkable 
and  strong  sculpture,  which  is  perceptible  already  on  the  inner  volutions,  correspond- 
ing to  a  height  of  the  whorl  of  8  mm.  only.  This  sculpture  consists  of  broad,  falci- 
form ribs,  which  are  strongest  near  the  middle  of  the  lateral  parts  and  disappear 
near  the  siphonal  margin.  There  are  20  to  22  of  these  falciform  ribs  on  one  whorl, 
up  to  the  commencement  of  the  body  chamber.  On  the  latter  the  sculpture  changes 
abruptly.  The  strong,  broad  ribs  are  supplanted  by  very  numerous  and  delicate 
folds  of  a  Bimilar  falciform  arrangement.  The  sutural  line  differs  from  J),  ntaw- 
lay  anus  by  the  presence  of  a  broad,  serrated  siphonal  lobe,  but  the  auxiliary  series  is 
identical  in  the  two  species.  But  tho  Salt  Bange  species  cannot  bo  placed  in  the 
subgenus  Danubites,  as  its  volutions  overlap  each  other  to  a  rather  considerable 
extent,  the  overlap  of  the  last  whorl  over  the  preceding  one  amounting  to  two  fifths 
of  tho  height  of  the  latter. 

Among  the  Ammonea  trachyottraca,  Meekoeeras  falcattm,  Waag.,  may  perhaps 
be  correlated  advantageously  with  Ceratite*  connecter)*,  v.  Mojsisorics  (Cephalopoden 
dor  Mediterranen  Triasprovinz  p.  9,  PI.  Ill,  fig.  10).  The  striking  similarity  of 
its  sculpture  to  that  of  Danvbiles  himalayanu*  seems,  however,  to  merit  special 

9  (2).  Daotbites  «.  ind.  ex  apf.  himalayako.  PI.  XIV,  fig.  10. 
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The  sculpture  consists  in  Bind,.        i  v 
«  sHghtlv  bent  Wrd  near  the  ^^V^^^^  ^ 
margu,  and  are  8tTOngo8t  in  the  Mediate  vTcMitv^I    ^  m  the 
«x»n  to  be  rather  broad  and  <y»™  .  j        T      ^  of  tho  "mhiiical  region  Tl.« 
it «*ms that  tho  IK^ScX^^^ ^  f"  -  canTn^ade  S 

Tho  sculpture  of  th« °ri  ^  about  ribs. 

interrupted by  thorough,  ^^.S^^t:  *T  ^  rf  riI»' 
rame  that  the  ribs  themselves  been™  ,  ™ofthe  From  the*  traces  I  pre. 
tcreostal  intervals  geH^X  naZ  ?  ^  ^  in  tho  m^^e  tho^. 
confess  that  an  absoLe  e^^ZZ^Tl^  V**   **  1  « 

^'J'        ewlcjrfca?  po«V/0».    Number  of  w„W„. 
beds    South  of  Dharma  No.  XI.,  Lissar  X  1  M  r  ^"^-Otoceras 
Bemarka  —I  harp  nl    ^  l>  UoU-  Gnesbach. 

on  account  of  the  suppos^^  TZ  SS^,  T  f  **"•*""•■" 
remarkable  similaritv  in  the  «5LI!  "^P*"™  of  the  last  volution  and  of  a 
must  be  awaiteTbefor^ Ta  eld  rf  th«  8heU-   But  better  material 

attempted.  ^  *  CW  C°mpanson  of  ^  '"pective  character^an^ 

10  (3).  D*TOm  LissARBNsra,  nov.  sp.,  P,.  XIV,  fig.  8,  9, 11  a,  b,  c. 
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interesting  on  account  of  its  very  oloee  relationship  to  Prionolobm  bwhiattas, 
Waawn  {«o»  de  Kon.)  from  the  lower  Ceratite  limestone  of  the  Salt  Range. 

In  general  shape  and  involution  the  species  recalls  Ophicera*  demutum, 
Oppel.1  It  is  flatly  disciform  with  rather  compressed  whorls  and  a  wide  umbilicus. 
The  overlap  of  tho  last  volution  over  the  penultimate  one  amounts  to  about  one 
fourth  of  the  height  of  the  latter-considerably  less  than  in  Ophieerai  demit- 
turn.  The  transverse  section  is  very  similar  to  that  of  Danubites  hyperboreut,  v. 
Mojsisovics  (Arktische  Triasfaunen  PI.  IX,  fig.  1C,  17,  p.  26).  The  lateral  parts 
run  from  the  middle  of  their  height  nearly  parallel  to  the  rounded  umbilical  margin, 
whilst  they  slope  distinctly  towards  tho  siphonal  margin.  They  pass  quite  gradually 
into  the  rounded  siphonal  area.  No  trace  of  any  edge  or  obtuse  anglo  marks  the  place 
where  they  join  the  latter.  The  umbUical  margin  forms  an  obtusely  rounded- off 
edge,  whioh  is  separated  from  the  umbilical  suture  by  a  comparatively  high,  steeply 
inclined,  umbilical  walL  The  umbilical  wall  of  the  inner  volutions  is  equally  well 
marked.  The  shape  of  the  umbilicuB  is  consequently  not  shallow,  as  in  D.  elliplicus, 
or  in  D.  plamdorsaiut,  but  rather  like  that  of  D.  Puruaha. 

The  sculpture  is  very  characteristic  and  entirely  different  on  tho  inner  volutions 
and  the  last  whorl.  Thodocided  change,  which  the  sculpture  undergoes,  does  not 
coincide  with  the  posterior  termination  of  the  body  chamber,  as  it  does  in  D.  Hima- 
laya***, but  begins  apparently  at  earlier  stages  of  growth.  In  tho  specimen  figured 
in  PL  XIV,  fig.  11  a,  for  instance,  it  is  very  clearly  marked,  although  the  last  whorl 
is  still  entirely  chambered. 

Tho  inner  volutions  are  oovered  by  straight,  radial  ribs,  which  run  from  the 
umbilical  margin  in  an  almost  perfectly  equal  strength  and  breadth  as  far  as  the 
umbilical  suture  of  the  last  whorl.  These  ribs  are  considerably  narrower  than  the 
intercostal  intervals  which  separate  them.  About  nine  to  ten  ribs  may  be  counted 
on  one  circuit.  The  intercostal  intervals  are  nearly  twice  as  broad  as  tho  ribs  them- 
selves, measured  along  tho  umbilical  suture  of  the  last  volution.  This  system  of 
sculpture  resembles  remarkably  that  in  a  Siberian  species  of  Danitliile*  from  the 
lower  triaa  of  the  TJssuri  district,  which  I  am  describing  in  the  Mdmoires  du  comite* 
Geologique  de  la  Russio  (XIV,  No.  3,  PI.  I,  fig.  7  a,  b,  c) ;  but  in  this  species 
the  sculpture  persists  also  in  the  last  volution. 

The  sculpture  of  tho  last  whorl  is  transformed  into  very  numerous  and  flat, 
slightly  falciform  folds,  which  are  stronger  developed  near  the  umbilical  region,  than 
in  the  upper  portion  of  the  lateral  parte,  and  gradually  die  out  and  flatten  out  near 
the  siphonal  margin.  Not  less  than  18  to  20  of  these  folds  may  be  counted  on  one- 
half  a  circuit.  On  tho  lower  portion  of  the  lateral  parts  the  folds  are  nearly  radial 
in  direction,  it  is  only  on  tho  upper  portion  of  the  sides,  that  they  describe  a  slightly 
falciform  curve  with  its  convexity  turned  backwards. 

In  the  two  specimens,  figured  PI.  XIV,  fig.  8,  9,  almost  all  which  remains  of 

*  A.Ofp»l,-V,Ut  *thiM>»V<*,\lt»<t  .„in  .eranaiifra  Abl«c*T*Di|»ii  TnnSpiti  «n,t  G«ri  Khonam  i. 
p.  2*). 
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«de  the  s.phonal  area.  °  of  010  "phonal  saddle  is  situated  o^!. 

*  *****  -Otoe™ 
5*rl,-jVl  ^  boen  m;   .    r;al-f7.  Johar,  4,  Coll.  Griesbach. 
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»™*   I  even  beliere  that  no^L^Ww7  ^d<Sret00<1  ^  M  *»  KbniS 
'peces  from  a  ir&wing  ^  Z^TS        ™  b°  able  te 
I  cannot  consequently  arreo  2  w.  lmperfeCt'  but  errtmoous 

Jeeidedly  diff Jnt  in^^^f"  »  ^      "an*  to 

,   a*w>  d°  Kon.-this  species  i*  «  '       the  n*mo  ^onolobus 

sutural  lino«-onght  to  be  «SSLT  *  on  account  of  t 

^       Kan§e  trias.  MWU,a  not  be  transferred  to  any  other  form  of 

7  mh  0Ur  8^ns.    in  WnJ>QB  Ll7T  -T  alm°St  P~ 
issa  ;\  ft*  ft  **  ^  xix.  *  is,  n  n  fl„  «,  ?0MilM  ^  P 
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of  tho  last  volution  over  the  preceding  one  seems  to  be  much  larger  than  in 
D  linareiuii.  But  Waagen's  type  specimen  itself,  which  I  was  able  to 
compare  with  my  own,  docs  not  show  any  trace  of  so  considerable  an  overlap. 
Nor  does  its  state  of  preservation  permit  a  well  founded  conjecture  in  this  respect, 
only  so  much  of  the  shell  being  actually  preserved,  as  is  mark*!  by  a  lighter  shad- 
ing  in  the  drawing. 

As  regards  the  sculpture  tho  similarity  is  but  little  less  remarkable.  The  inner 
volutions  of  PrionolobM  buchiamt  Waagen,  up  to  a  diameter  of  about  30  mm. 
bear  single  knob  like  folds,  which  are  strongest  on  the  umbilical  edge  and  elongated 
towards  the  umbilical  suture  of  tho  following  volution.  There  are  about  ton  such 
knob  like  folds  on  ono  circuit.  On  the  last  volution  tho  sculpture  is  of  exactly  the 
same  oharacter  as  in  the  ffimalayan  species,  only  the  number  of  folds  seems  to  be 
smaller— 20  to  26  on  one  whorl. 

The  differences  in  the  sutural  line  are  quite  insignificant.  The  terminal 
branches  of  the  siphonal  lobe  exhibit  a  tripartite  arrangement  and  the  second 
lateral  saddle  is  quoted  by  Waagen  as  reaching  somewhat  higher  up  than  the 
siphonal  saddle.  This  is  indeed  the  case  in  a  few  sutures  of  Waagen's  type  speci- 
men, but  in  the  rest  of  tho  septa  tho  tops  of  the  two  mentioned  saddles  stand  either 
at  an  equal  level,  or  the  siphonal  saddle  is  oven  a  little  higher  than  the  second  lateral 
one.  In  the  description  of  Ophiceras  the  great  individual  variety  in  the  size  and 
shape  of  tho  different  sutural  elements  in  one  and  the  same  specimen  will  have  to 
be  quoted.  Thus  the  slight  differences  in  the  sutural  lines  of  tho  two  species  in 
question  seem  to  me  to  be  of  no  importance  whatever. 

The  only  points  of  difference,  which  may  perhaps  be  found  sufficient  for  keep- 
ing up  the  8alt  Range  form  as  a  proper  species,  are  tho  knob  like  characters  of  the 
folds  on  the  inner  volutions,  and  the  greater  number  of  folds  on  the  last  whorl. 

Dr.  Waagen's  specimen  was  collected  in  the  lower  part  of  the  lower  Ceratito 


Another  Salt  Range  species,  tho  sculpture  of  which  may  in  some  respect  be 
compared  to  that  of  Danubitet  littarentit,  is  Celtitet  (Danubitet  ?)  dimorphut 
Waagen  (PI.  VII,  fig.  5,  p.  80).  The  inner  volutions  of  this  species  are  ornamen- 
ted by  a  few  and  broad  folds,  whereas  on  the  last  whorl  the  sculpture  consists  of 
numerous,  radial  ribs  whioh  aro  much  fainter  and  lean  over  towards  their  front.  In 
the  rest  of  their  characters  the  two  species  aro  widely  different,  but  I  need  not  enter 
into  a  detailed  comparison. 

Whether  CeltUet  dimorphut,  Waagen,  actually  belongs  to  the  subgenus  Dana- 
bites  is  very  doubtful  on  account  of  the  shape  of  its  siphonal  part,  which,  according 
to  Dr.  Waagen's  description,  is  traversed  by  faintly  developed  folds.  In  the  figure 
5  b  tho  strength  and  number  of  these  transverse  folds  is  rather  hypothetical,  as  the 
siphonal  area  in  Waagen's  fragmentary  type  specimen  is  so  badly  preserved  that  it  is 
barely  possible  to  decide  whether  these  folds  have  not  been  interrupted  along  the 
siphonal  part 
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«•  «  Durum.  WA,  noT.  sp.  PL  xv>  fig  12>  ^ 

.  "     """'"ilieiii      •      •      .      ,  •  41  nun, 

Tkickim,  of  tb«  lul  TolirtiM   *  "  pw"*3itt»  wt"'l      ."     .*.'*"  114  - 

The  overlap  of  the  last  whorl  over  the  penuItW 
transverse  scct.on  of  the  volutions  is  an  elon  JT«^        ^  "  ^  SmaU-  ^ 
n»argin8  are  rounded  off  complete*    3°  t         «mMi«i  and  siphonal 

J^^g^J^iJcml^o^^Sl;  ar9Ver'V  ^  ^  ^t 
into  the  low  unxbilical  wall.   The  largest  trite*   r     T^*  "P',onaI  a™ 
responds  to  the  middle  of  their  height  dum,3icr  <*  the  volutions  cor- 

;oluptE&  on  inner 

lateral  sculpture  does  not  coincide  with  the  l! 'M*"™".  the  change  of  the 
but  begins  near  the  anterior  tcrnunaZ  .  *k         CCmCDt  °f  tl,c  ^  chamber 
volution,  the  «,ulpture  ^ZTZl  lVT^  ^    °n'  «»  ^Tr" 
the  middle  part  of  L  sides  and  art  Catd  bv  l"** 
Wth  a,  the  ribs  themselves.  ZZ^t^T™™  intcrTa,s  of  ,ho 

mto  very  numerous  delicate  folds/which  arc ^ ™  T  '°f  'CUlp,,W  "  ^""cd 
»arg>u.  and  are  only  interrupted  in  the  ^  ^  the  sinlwnal 

a  who^^  of  »to  30  on  one  h* 

Another  sort  of  h™.,,!,,.-,     i     r(a»>™  between  the  stronger  ones. 

^  %  *  '»  «»  figure, 

umbilical  suture  in  a  strong] Zd      I    *  ™^  rib*  »««'«*  run  from  the 
-Wo  they  describe  a  genfl    i^t^T^L^  ^bof 
turned  ,n  reverse  direction  near  th,  11     ,  '  f°U,nvod  h-V  a  ,hirJ  one, 

Jcided  S-shapo,  as  in  /W^^t  ^  ■  ^  Wd"  "™«"  • 

20.  P  27).  Some  of  these  S  ^  ■  T  *>  18*  ^  ^  ^  and  «.  fig. 
^aredirectly  unbrt^  ^  ttZl^KT^^^  rf  ^ 
cut  off  on  their  front  «ide.  *  ^    '  Sl0IW  backw«^.  but  are  abruptly 
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In  none  of  the  specimens  doee  more  than  one  half  of  the  last  volntion  belong  to 
the  hody  chamber.  In  the  specimen,  figured  PI.  XV.,  fig.  13,  the  body  chamber  is 
almost  entirely  preserved.  The  peristome  is  indicated  by  a  sudden  contraction  of 
the  shell  at  its  anterior  termination,  but  of  the  apertural  margin  itself  no  trace  is 
visible. 

Saturet.—The  sutural  line,  which  is  fairly  well  preserved  in  two  specimens, 
is  very  similar  to  that  in  D.  planidortatus  (PL  XV,  fig.  1  c,  2  c). 

The  siphons!  lobe  is  broad  and  short,  situated  on  an  equal  level  with  the  second 
lateral  lobe.  Whether  its  terminal  branches  end  in  a  single  point  only  or  are 
bipartite  cannot  be  made  out  with  certainty.  The  principal  lateral  lobe  is  the  deep- 
est and  is  provided  with  denticulations,  which  are  clearly  visiblo  to  the  naked 
eye.  The  saddles  do  not  differ  considerably  in  size.  They  slopo  decidedly  towards 
tlio  siphonal  part,  the  margin  turned  towards  the  umbilicus  being  the  steeper  ones. 

The  second  lateral  lobe  is  faintly  serrated.  The  sutural  line  descends  from  the 
second  lateral  saddle  in  an  evenly  rounded  curvo  to  the  umbilical  suture,  and  forms 
a  small  auxiliary  lobo. 

Locality  and  Geological  position— Number  of  specimens  examined.— O tooeras 
beds.   South  of  Dharma  No.  XL,  Lissar  valley  (Johar),  4,  ColL  Grieshach. 

Bemarks. — Danubitcs  Sitala  may  be  easily  distinguished  from  all  the  rest  of 
its  congeneric  specios,  by  its  wide  umbilicus  and  remarkable  sculpture ;  in  no  other 
species  of  DambUet  docs  a  similarly  large  number  of  folds  occur  on  the  last 
volution. 


12.  (5)  Damtjtjites  Kapha,  nov.  sp.  PL  XV,  fig.  16. 


it  lie  .hull  J7  mm. 

ii      it     **  wabilwo*.       .„,.*...  19 

Thickncu  of      Unt  Tolution   ........       9  mm. 

This  species  is  also  distinguished  by  a  wido  umbilicus  and  very  Blowly  increasing 
volutions,  which  overlap  each  other  to  a  very  Bmall  extent  only,  although  tho  speci- 
men docs  not  permit  an  exact  measurement  of  the  extent  of  the  overlap. 

The  transverse  section  of  the  whorls  is  rathor  square  with  rounded  off  edges.  The 
lateral  parts  are  but  very  flatly  arched.  In  tho  adolescent  stage  the  siphonal 
margin  is  perfectly  rounded,  whereas  in  the  anterior  portion  of  the  last  volution  it  is 
marked  by  an  obtusely  rounded  edge.  Tho  umbilical  margin  is  distinctly  defined, 
and  separated  from  the  umbilical  suture  by  a  steep,  almost  vertical,  umbilical  wall. 
Tho  volutions  are  almost  as  broad  as  high.  Their  I 
responds  to  the  middle  of  the  lateral  parts. 

There  is  only  one  specimen  in  existence  and  none  of  the  inner  volutions  are 
preserved.  In  tlie  List  volution  the  sculpture  on  the  chambered  portion  differs 
Irem  tliat  on  the  body  clumber,  to  which  a  little  more  than  one  half  of  the  volution 
belongs. 
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*^ht,  narrow,  radial  rib8,  wET^^**  ^  ™^ot  perfectly 

separated  by  intercostal  intervals,  wh.7*  -  °f  the  ^teral  parte.  They  are 
n^them^ve,  The  latter  J^b^T  *         *-  "  ^  -  £ 

terminate  rather  abruptly.  br0ader  ^  «*  "phonal  margin  and 

in  the  chambered  parte  of  the  last  volution *  tbe  "»»  ch*«**»  as 

terminal  branches  are  probably  biparT  a^ll?  ?  PTlpd  laW  0tt0-  * 
•harp  point.   At  the  base  of  the  pri.L,^  hi/Sf    / 7      ^  end  in  a 
visible.   Tbe  siphonal  saddle  is  tl  ^ .  ^  'I  *?>  L 

the  umbilical  margin.   It  is  very  doubtful  *     1  U  dtuated  « 

»  «aUy  asl^beenhTpothSallv  ^  ,ob« 

.ateral  saddle  -i^^^^^i^ 

7.  Geow  o»  DANTJBITES  NIVALIS,  Dion. 
13.  (1)  Dakubite*  Nmxa,  nov.  sp.   Pi.  xy,  fig.  17>  ^  1Q 


Di»mrt«  of  ti»  tWl  . 

Uelgbtftf  Utlut  toIhUod}  tna  "»  "nbilK«l  lutar* 


8  - 
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The  general  shape  of  the  species  u  disciform  with  mm,™      u  , 
open  umbilicus.   The  transverse  «*t!nl  i  !\  numCTOUS  "horis  and  a  wide 

The  volutions  are  abou  TS  177  *  ^  wMh 

W'"  ^        "*  CW.  CL        pt  i.  p 
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sculpture,  while  in  the  sculptured  parte  an  obtusely  rounded  edge  is  formed  between 
The  ZZ,  elevated  margi  nafternunations  of  the  ribs,  and  the  flattened  phonal  are*. 

The  umbilical  margin  is  sharply  defined,  taking  tho  shape  of  an  obtusely 
rounded  off  edge.    It  is  surrounded  by  a  low,  but  vertical  umbdical  wall. 

In  consequence  of  tho  small  height  of  the  umbilical  wall  the  umbilicus  is  not 
deeplv  sunk,  but  rather  flat. 

-The  sculpture  is  very  characteristic.    It  differs  on  the  body  chamber  from  the 
chambered  part  of  the  volutions. 

In  the  young  stage  tho  whorls  aro  already  covered  with  thick,  broad  folds,  inter- 
rupted by  broad,  rounded  intervals.    In  tho  chamberod  part  of  tho  last  volution  the 
soulpture  is  most  distinctly  developed.  Strong  ribs  originate  near  the  umbilical  edge 
and  gradually  increase  in  breadth  tqwards  tho  siphonal  margin,  without  diminishing 
in  thickness.   Thus  a  broad  elevation  is  formed  near  the  siphonal  margin,  imitating 
somewhat  the  marginal  sculpture  of  a  few  species  of  Tirolile*,  for  instance,  Tirolile* 
Vancim,  Mojs.  (Cophalopoden  der  Mediterranen  Triasprovinz,  PL  II,  fig.  13, 
PL  III,  fig.  1,  p.  73)  or  TirolUet  Smiragini,  Auerb.  (PL  LXXXI,  fig.  1,  2,  p.  73). 
Marginarthorns  or  tubercles  arc,  howovor,  completely  absent,  even  in  younger 
staged  of  growth.   In  this  respect  a  remarkablo  difference  prevails  between  this 
species  and  a  truo  Tirolites  of  tho  tpinoiut  group.   Even  in  the  two  species 
of  Tirolile*  referred  to,  which  represent  a  vory  high  evolutional  stage  of  this  gonus 
the  inner  volutions  aro  characterised  by  the  presence  of  marginal  thorns,  where- 
as the  ribs  originating  in  thorn  aro  faintest  in  the  vicinity  of  the  umbilicus. 
Becardin"  tho  strong  umbilical  development  of  the  ribs,  I  do  not  think  the  question 
can  be  raised  seriously,  whether  Damtbitet  ttivaltt  should  be  considered  as  derived 
from  Tirolile*,  in  spite  of  a  general  similarity  in  their  sculpture. 

In  the  body  chamber  the  ribs  are  less  strongly  doveloped  and  gradually 
become  more  numerous.  Their  broad,  marginal  elevations  completely  disappear  and 
noar  the  anterior  termination  of  the  body  chamber  the  sculpture  barely  differs  from 
that  in  Danubites  Kapila. 

Tho  ribs  do  not  cross  the  siphonal  area,  which  is  perfectly  smooth  in  most  speci- 
mens. But  in  the  specimen,  figured  PL  XV,  fig.  19,  at  a  few  points  of  the  siphonal 
area  very  slight  contractions  are  visiblo.  They  correspond  to  the  intercostal  intervals 
and  cross  tho  siphonal  area  in  the  shape  of  a  broad  band  with  a  convexity  turned 
forward. 

Tho  ribs  aro  not  imbricated  and  their  cross  sections  are  perfectly  symmetrical. 
Thoy  slope  from  their  rounded  tops  with  the  same  angle  on  either  side,  to  the  inter- 
costal intervals.  On  the  chamberod  portion  of  tho  shell  there  are  ten  to  each  whorl. 
Near  tlie  anterior  termination  of  U»e  body  chamber  their  number  is  nearly  doubled. 

At  a  few  places  on  the  siphonal  area  of  the  cast  may  be  observed  very  delicate 
transverse  striatums,  as  indicated  in  the  figure  19  b.  Like  the  contractions  already 
referred  to,  these  striations  describe  a  gontlo  ourve  with  their  convexity  bent  forward. 
No  trace  of  the  shell  is  preserved  in  any  of  the  specimens. 
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In  the  specimen  figured  PL  TV  *  53 
amounts  to  a  little  less  than  half'a  .olntn  but  theT/  ^  ^  °hamb- 
Ihe  specimen  figured  1'L  XV  flP  ir  ,     ^  Pen**<»ne  is  not  preserved 

oftne^vel^Wo^,^1^  ^*«*«* 

Sa^-AImost  identical  with  those  i  na  , 
«t  dcnticulation  is  indicated  at  the  Cof  1^'  ^       *°  traC0  °f  *■  *%nt- 

»-  phonal  lobe  is  the  de  neT  1       ^  **  ^i!0>Z 
off  below.    The  saddles  are  S    Th      7  ^  -unded 

po«.<l,«H.tbotKiH  Fw,i  col,  Di„o r  Gr"*bacl|i  Ki»»Slun5«™mpijg 
itotMed  with  o„r  b,  aS^°"J?t  S"      E"™""  '•"«  >*» 


B.  AAIMONEA  LEIOSTEACA. 
Suborder:  ARCESTIDEa,  Tvaagon. 

Family:  arCEStBae,  Waagen. 
Subfamily  :  ARCESTI.VAK,  v.  Mojsisovica. 


Genus:  PROSPHINGITES,  y.  Mojsisovics. 

The  genus  Fro»phimjU<>»   was    proposed  m  18sfi  .         „  .  .  . 
•pocies  from  the  Olenek  beds  of  nr>w       ?  7  *  MoJ™«>  for  a 

«l.apeandin,helen™h  0fiMUv  75?  F-Mt  in  its 

*  Monies,  i  S^^S^t'S^  geDUS  ***** 
absence  of  a  second  lateral  lobe    £«T   *       C°ratlt,°  8Utur08  80(1  ^  tha 

(Pi.  xv,  fig  io   i   2      'J"  ,pr*  p"*****«  c«>*«nw,*„- 

'MneauttorinlSSR  wh.Vl,  k  j  i         »      *  doubtful  ono  WM  added  by  the 
^  J         ">  1868,  wkch  had  been  collected  by  Baron  E.  Ton  Toll  in  the  \shaly 
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Meekocera,  {Btyrichite*)  affine,  Sprites  Inform*  and  a  few  other  ammomtes 
,,f  Musohelkalk;  age.  This  upeoiea  was  described  by  Mojauovics  in  his  memoir 
tL  Ammonite,  des  nordlichou  Sibinen^Memoire- 
de  1'  academie  imp.  des  sciences  de  St  Petersburg,  ser.  vn,  XXXVI,  No  5, 
PI  III  fie  11  p  17).  In  1892  the  same  author,  in  his  preliminary  note  on  the 
triassic*oephalopod  fauna,  of  the  Himalayas,  announced  the  presence  of  Pro*, 
nhingitetm  the  Otoocras  bods  of  Kiunglung. 

^  In  the  Otoceras  beds  of  Painkhanda  the  genus  Prosph^te,  is  actually 
presented  by  two  forms,  P.  ff*  and  P.  *«~.  «**  arc  very  closely  uUxt* 
each  other,  but  differ  considerably  from  the  Sibenan  species.  In  the  subrobustus 
beds  of  tho  Himalayas  tho  presence  of  this  gonus  is  still  doubtful. 

1.  Pbosfhikgites         nov.  sP.   PL  I.  %•  4  a,  b,  PL  VII,  fig.  13  a,  b,  c. 


pi.  i,  fig.  *.    pi.  m,  «*.  is. 

— ,            .       i  it                                   .       ,  29  nun*  »H  n*no. 

Diui»t«r  «f  th»  tfc(OI  ,  , . 

 .-baitw  i*  "  • 

This  species  is  distinguished  by  very  thick,  slowly  increasing  whorls,  which 
overlap  each  other  to  a  small  extent  only,  and  by  a  wide,  deep  umbilicus.  In 
ite  general  shape  it  recalls  Sphingitea  meyeri,  v.  Klipstcin  1  from  the  lower  and 
middle  Camian  stage  of  the  Alpine  trias,  or  still  more  of  Sphingites  bacchwi,  Mojs. 
(Das  Gebirge  urn  Hallstatt,  Pt  I.  PI.  L,  fig.  6,  7,  p.  89),  from  tho  Lohilei  elliptic^ 
beds  of  tho  Boethelstoin  (Salzkammergut).  With  the  latter  species  especially, 
it  agrees  both  in  the  extraordinary  thickness  of  the  volutions,  even  in  later 
of  growth,  and  in  the  remarkable  preponderance  of  the  riphonal  area. 

The  transverse  section  is  always  much  broader  than  it  is  high.  In 
specimens  it  is  almost  twice  as  broad.  The  thickness  of  the  volutions  coincides 
with  the  breadth  of  the  siphonal  area,  tho  largest  transverse  diameter  correspond- 
ing to  tho  sharp  siphonal  margin.  The  lateral  parts  slope  from  this  perfectly 
sharpened  marginal  edge  in  an  almost  vertical,  but  very  slightly  arched,  uninter- 
rupted wall,  towards  the  umbilical  suture. 

The  siphonal  area  is  broadly  convex  and  provided  with  a  very  obtuse  median  ridge. 
This  median  ridge  becomes  distinctly  marked  in  the  outer  volutions  only,  where- 
as in  tho  inner  ones,  up  to  a  diameter  of  12  mm.,  it  is  not  yet  indicated.  In  tho 
innermost  volutions  whioh  I  have  been  able  to  chisel  out,  in  the  specimen  from  which 
the  sutural  lino  has  boon  takon  in  PL  VII,  fig.  13c,  the  siphonal  area  forms  a  re- 
gular, broadly  rounded  arch,  without  any  trace  of  a  median  ridgo,  as  in  young  specimens 
of  P.  Czekanoaikii.  Tho  median  ridgo  in  the  siphonal  area  consequently  appear* 
to  be  a  character  whioh  is  acquired  in  later  Btages  of  growth  only. 

A.v.  Kiif.Mn,  feittigt  mi  potagud*,.  KrtmtuU.  At  Srtlichn.  Alp»,  p.  121.  PL  VII..    If.  *i  * 
» um  HiUitttt.  P«it  I,  p.  SB,  PI.  LVIII,       7, 8. 
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The  involution  does  nrrf  t,i,    i  55 
m  the  snpo  of  Mm,,  baBdl  d„„„„  ™"  P"*  of  «"»  uplKmiJ  arra  „.  _■,„?' 

tackwatd  tumod  curre  <„,     ^  "**t"f*  *»«tibhg  .  jku,, 

r^,4r™ ' h  r."^     -  ■£ : :iot'"f  **** 

o  siriaUOTs  are  erroneously  interrupted  near  th«m^       -!  ldea'  b^use 

srtr pasdn8the  *****  Z£> •  c^r  nigot  ^  ««* 

The  rertical  i»m,Wi;™  t'UITe- 

**»  one  angle  lateral  lobe  only  exists.  In  the  di!™  ■ In*"**M'ff*«  C*eka»ou, 
must  be  eliminated  now  as  a  genorio  ^  ^  °f  the  genus  this  characU)r 

llie  sutures  are  entirely  ceratitic,  as  'in  thtfliw 
Wd  and  divided  by  a  rather  ^111^1  ^-H*"*  lobe  is 

tometly  bipartite.   It  stands  a  ^Sej^^Tr*  ^  bran°'"*  ^ 

The  two  lateral  lobe,  are  situat*] at 2  l^f  '?*  **  PrinciPal  *t-al  lot? 
dentioulations  below.  M  equal  leyel  M»d  are  proved  with  sharp 

sides.  PM'  WJlereas  1110  other  saddles  are  elongated  with  parallel 

same  ^ 

I"  the  specimen,  figured  pTT  L  J  1  ^      UmbiUcal  sutur& 
the  body  chamber,  b£  thfmtgin  of ^pi^u^  V°,Uti°n  ^  e°«*>«7  to 
taUfr  «rf  .S^eET.?  not  presented. 

N.W.  of   Kiungluinr  en«Tnf  'Pectvuma  ^W.-Otooeras 

Griesbach.  ^  ^  encamping  ground,  8.E.  of  Niti   Pass,  4,  Co™ 

^een  the  t*o  species  is  very^LbTa         S  ^ 

^pressed  whorls,  whereas  thTreTin  «£?    ?T  ^ aCqUiroa  "^.nd 

Another  different  ^  ranam  thick  and  low  in  the  Ilimalavan  form 

^Pbonal  lobe  and  a  hi*h  7  ™th  *  »wglo  lateral  lobe  only,  a  very  deep 
saddle.  ^  *  hlgh  "P*101*1  «"eoiiug  in  size  the  principal I  lateral 

^^lT^^jrziia-lmar c,osolj  aILed  to 

Jfr-m-  Kl!  ™   7  "  unknown'  but  from  its  affinity  to 

'Wbyllic.         '      PSt"  d  b0  «°-^  tlxat  iu  sutures  are  decidedly 
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I  observed  a  fragment  of  the  siphonal  area  of  an  ammonite  from  Band*  in 
Kashmir  in  the  Himalayan  collection,  which  most  probably  belongs  to  the  genua 
Fro.Mngite.,  but  not  to  the  present  species.  The  fragment  comprise*  the  median 
portion  of  a  broadly  rounded  siphonal  area  with  the  aipbonal,  and  pnnctpal  lateral 
{obcs.and  with  the  adjoining  saddles.  Thereof  the  spexnmen  is  so  thoroughly 
imbedded  in  the  tough  matrix,  that  all  endavours  to  chisel  ,t  out  have  faded 
absolutely.  By  its  outlines  it  must  belong  to  a  species  of  tlie  Arcettid*  or  PtychtUd* 
with  very  thick  whorls.  The  ccratitic  sutnral  line  decidedly  points  to  a  specie*  of 
the  genus  Frvspkingitet,  hut  in  consequence  of  the  scanty  materials  at  my  disposal 
I  cannot  prove  this  suggestion. 

The  fragment  is  derived  from  the  same  beds  in  which  the  weather  worn  speci. 
mens  of  DamMte*  cf.  ««'«"»«»  occur,  which  E.  v.  Mojsisovics  mentioned  in  his  pre- 
liminary note  on  the  triassic  cephalopod  faunas  of  the  Himalayas. 


2.  PB0SPHIKGITI8  KAMA.  nOV.  sp.,  PI.  I,  fig.  5. 


DiAmotcr  of  tho  ibrll  \±      '  * 

„         w    it   amoiuwu.       *  10  „ 

This  species  is  vory  closely  allied  to  the  preceding  one.  In  their  involution,  in 
the  shape  of  the  umbilicus,  and  in  the  arrangement  of  the  sutural  lino,  the  two 
species  agree.  Their  chief  difference  consists  in  the  triangular  shape  of  the  siphonal 
area  and  in  the  convex  shape  of  the  lateral  parts  in  the  form  under  description. 

The  volutions,  which  apparently  overlap  each  other  to  the  same  extent 
as  in  P.  Nolo,  are  considerably  thicker  than  high,  and  of  an  almost  trapezoidal 
cross  section.  Their  largest  transvorso  diameter  coincides  with  the  sharp  siphonal 
margin.  The  preponderance  of  the  siphonal  area  over  the  lateral  parts  is  scarcely 
less  distinctly  marked  than  in  Sphingites  bacchus,  Mojs.,  and  in  tho  preceding 
species.  The  cross  soction  of  the  siphonal  area  takes  the  sliapo  of  a  rectangular 
triangle.  The  right  angle  is  formed  by  tho  two  sides  of  the  siphonal  part,  which 
meet  in  a  vory  sharp,  slightly  elevated  ridge.  I  am  not  even  quite  certain  whether 
the  latter  was  not  provided  with  a  low  median  keel. 

The  lateral  parts  bend  distinctly  towards  the  umbilical  suture  from  the  slurp 
siphonal  margin.  Their  uppermost  portion,  adjoining  the  siphonal  margin,  is 
not  steeply  inclined,  but,  the  slope  gradually  increases  towards  the  umbilicus  and 
terminates  in  a  vertical  wall,  which  borders  the  umbilical  suture. 

As  in  P.  Naln,  the  involution  takes  place  somewliat  outside  tho  siphonal  mar- 
gin of  the  overlapped  whorl.  The  sliapo  of  tho  deepened  umbilicus  is  consequently 
similar  in  the  two  species. 

Tho  figured  specimen  consists  of  air  chambers  only. 

Sutures.— Tho  second  lateral  lobe  is  divided  into  two  by  tho  siphonal  margin. 
As  the  projection  of  the  periphory  of  the  penultimate  whorl  exactly  coincides  with 


AMMONEA. 

■b.  ^        lhoIut  „ 

BUnim  ^  eDca*«  ground,  1,  CoKie^     6n°9baCh  5 
Subordor :  PIN'ACOCERaTIDEA,  Waagen. 
Family :  NnjcocMjtida,  Waagen. 


Genus :  MEDLICOTTIA,  Waagei; 

pA  «rmA      n.i  1  v-1  -aTI  ^cn  luti flltu  —II.  A - 


meat  of  iteriphonal  lobe.   It»  bdeSent  1^  ^  by  tU<5  P0Culiar 
A.  Karpi„skv,  who  in  hi*  b^SSSSST  1,06  011  ^  ^  £ 
Ru.ian  Artinsk  stage  thorougl^Z^t  ^  T  f  CCPha,0p0da  °< 
prove  that  JM/**,.  ta  ita  gnJuaTXvdoil^  f       «°P™"t.    U0  tries  to 
full  grown  individual  passe*  .TfiM  hZlT      ^  ^  embr*onio  ce»  *>  the 
having  attained  the  2w£  X  £2? £  "?,         "  bnt  «*. 

lobe,  besides  several  simple  lateral  ZmAO^S^  '  ,ateral 
line  consist*  in  a  gradual  au»DS  ^ WmPlicati<»  <*  the  sutural 
Hilary  lobes.  I^liSTKS*,^^  ^  ^ -*"»«»«« 
origin  in  the  individualization of  Vh i '  °f  adventltioU8  clement*  takes  its 

Vern.,  and  of  Jf.  „r/^m  GrCr  ^     ,      ,      ^°  ffroups  of  M 
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whereas  in  the  group  of  if.  Wynnei,  Waagen,  this  bngitudinal  excavation  is 


To'thb  hitter  group  belong,  a  new  species  from  the  Otoceras  beds  of  the  Shab 
shal  cliff  near  Rimkin  Paiar  encamping  ground.  Its  discovery  is  of  special 
interest,  as  the  presence  of  this  form  in  deposits  of  a  tody  ^  ™ 
important  connecting  link  between  the  ocphalopod  fauna  of  the  pakeozoic  and 

inc\»ozoic  group  in  India- 

The  group  of  M.  WymH  seems  to  be  exclusively  restricted  to  the  Indau 
triassic  province.  All  tho  Russian  and  Sicilian  representatives  of  the  genus  lledh- 
coWa-vith  exception  of  M.  Schopeni,  Gem.,  one  of  the  transitional  forms  between 
Aledlicotti*  and  the  very  closely  related  subgenus  Propinacocerat,  Gemellaro-are 
either  allied  to  M.  orlienri,  or  to  if.  orbignyan*.  To  this  latter  group  also  belongs 
an  American  species,  31.  Copei,  White,1  from  the  permo-carboniferous  or  permian 
"Wichita  beds  of  Baylor  county  in  Toxas. 

1.  Mkmicottia  Daiailam^,  nov.  sp.   PI.  I,  fig.  6,  PI.  VII,  fig.  7. 

PI,  1.  6g.  6 . 


e 
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T!:  ioV.nf<«  of  'tt»  Ult  ToluliOB  ..... 
BmuHh  o(  tbe  .iphocil  j«rt  


60  ., 
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Medlicottia  Dalailama,  the  first  Himalayan  Medlicottia  discovered  up  to  now, 
recalls,  in  its  general  shape  and  in  the  arrangement  of  its  sutures  Medlicottia 
Wytmei,  Waagen  (p.  81,  PL  VIII,  fig.  2),  whose  nearest  ally  it  certainly  is. 

Its  whorls  are  somewhat  thicker  than  in  the  Salt  Range  species.  Their  largest 
transverse  diameter  is  situated  within  the  lower  third  of  their  height  The  lateral 
parts  are  rather  convex,  converging  in  a  slight  curve  towards  the  siphonal  part,  but 
descending  rapidly  to  the  umbilical  suture,  without  forming  a  distinct  umbilical 
edge. 

Although  M.  Dalailama  is  less  compressed  than  M.  Wytmei.X*  whorls  increase 
more  rapidly  in  height,  as  the  overlap  amounts  to  only  a  littlo  more  than  one  quar- 
ter of  the  height  of  the  last  volution.  The  deep  umbilicus,  within  which  the  inner 
whorls  are  visible  in  the  shape  of  narrow  strips,  is  larger  than  in  M.  Wynnei. 

Tho  siphonal  part  is  bordered  by  sharp  marginal  ridges,  attaining  a  height 
of  1  mm.,  when  fairly  preserved.  The  siphonal  area  is  broad  and  flat,  and  provided 
with  a  very  low  median  keel,  in  the  middlo  of  which  a  delicate  furrow  is  visible. 

The  cast  of  M.  Wytmei,  as  described  and  figured  by  Waagen,  is  entirely  smooth 
without  any  trace  of  sculpture.  So  is  the  cast  of  the  Himalayan  1/.  Dalailanue. 
But  the  case  is  different,  where  parts  of  tho  shell  are  preserved,  as  in  the  specimen 


1  C.  A.  WA*«,-Bnll.  U.  8.  G«).  Bury.  So.  Ti.  WMhmg^o,  18*1.  Th»  T<a»n  Pwrniin  ud  to  BM«ie  tj|» 
•Jfta.ib.Pt.  J,  fig.  i.a,?.u. 
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siphonal  8^^?^  'Zf^S"*0*  0UrTed  to™*>  the 

"r  ^  to  form  very  flat  folds,  wi  h  ^h  ^     ,  In  "A  a 

each  of  these  flat  folds  are  alC  tie  JTf  ^  The  two  ^  ^rin" 
margin  they  disappear  rather  &X~h£TT  ^  *°  ^ 

m  the  middle  region  of  the  lateral  part's.  7  ™*  10084  stron&  developed 

Jar  to  that  of  ^J^^n^Z^  "  B"B  °f  »  ™T  «imi- 

the  adventitious  denticulations  are  aST^  ^J0^  *™  P««*  *  both 
siphonal  saddles,  their  upper  term.w  1  "t*  *e  P*"*11®1  mar»in8  of  the 
of  them  is  the  difference  S^^Z  ^T*  *  ^  fa  n<™ 

The  narrow  siphonal  I  T         "  html  ^  Tei*  ^cuous. 

its  inner,  boundary.   The  indnnw;™,.        ^  8      uter»  alcut; 

strong  a,  therel.    Tb^tS^T    7T  °f       ^  ™ 

-anner,  with  the  exoeptJof  Zolt  ^ 

inner  margin,  which  is  bipartite  adTOn«»»«  indentation  at  the  base  of  the 

of  the  who*;  ^Tl^ft*  kf^^  «  the  marginal  edge 
other  on  tUtJp^^  with  £, 

trical  portions.  marginal  ndge  cutting  it  into  two  symme- 

The  base  of  the  siphonal  lobe  is  situated  considerably  higher  th«  «,„  w  , 
W*.  It  is  at  an  equal  height  with  the  middle  of  Zt  a^ra^dl^ 
in  ^y»««  it  is  on  the  same  level  with  the  second  lateral  lobl  ^ 

The  pnncpal  and  third  lateral  lobce  are  the  largest  Of  their  t™  „»  , 
branches  the  minor  ones  are  the  longer.   The  second  21,,  ^  UBe<IUal 

of  nearly  equal  size  with  the  to^iS^^f'tZ  7,    shorter  and 
towards  the  umbilical  suture  the  ,obW  gmdual.y^il^  tJeX^nr 
remarkable  difference  in  size  between  the  three  first  hteTlZtT*  i^Tn 
ones,  as  in  Medlicottia  anient  *  and  (h° toUom^ 

branch  oArlft?  m*!  ,PKriph<H7  °f  PCnultimat0  Wh0ri  touch»  ^ outer 
th?^ltr  of  f2  ^  'f  m  th°  ,ast  Tolution-  Th«  «*««7  lobes  follow  to 
Z  Cln  ,     °.      "tSld°  th°  SUturo-   The  »w  fi"*  are  bipartite  like 

W  Srli    '  ,   ,fh  Symmetrica"y  ™*<*  The  following  au*m? 

ary  lobe,  are  simple,  their  terminal  branches  disappearing  gradually. 

main lit  °^*^  ^'""-^r  „/  ^  ^m^rf.-F™  the 

21a m    p  ,  h°  0tooeras        Shalshal  cliff  near  Rimkin  Paiar  encamping 
g™nd  ;  1,  Coll.  OWr  ;  frem  the  shales  immediately  above  the  main  layer  of 
Otocer*.  wodwardi,  Griesb.  1,  Coll.  Diener.  7 
Zemarks.-UedlicoMa  Dalailama  fa  ^  probab,v  ft  defoondant  of  M 
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Wynnei,  Waagen,  to  which  form  it  ia  closely  allied.  There  are,  it  is  true,  sufficient 
differences  between  the  two  forms  to  make  their  distinction  rather  easy.  In  the 
Himalayan  species  the  transverse  section  is  considerably  broader,  the  umbilicus 
is  larger,  and  the  margins  of  the  siphonal  part  are  provided  with  sharp  ridges.  Its 
sutural  line  differs  by  a  shorter  siphonal  lobe,  by  the  bipartite  arrangement  of  the 
lowest  adventitious  indentation  at  the  interior  margin  of  the  siphonal  saddle,  and 
in  the  larger  size  of  the  interior  branch  at  the  base  of  the  principal  lateral  saddle. 

These  points  of  difference  are,  however,  of  small  importance  compared  with  the 
close  affinity  to  M.  TFgnnei  which  this  species  exhibits  in  its  most  conspicuous 
characters,  and  there  can  be  no  doubt  that  the  two  species  belong  to  one  and  the 
same  group  of  forms.  In  addition  to  Karpinsky's  classification  of  the  species 
which  belong  to  the  genus  Medlicoltia,  the  hitherto  known  forms  of  the  latter  may 
be  grouped  most  conveniently  as  follows  :— 

Group  of  Mwjucorru  obsiobtak*.  Vbkk. 

1.  M.  eriifnyana,  Vera   Ural,  Sicily. 

2.  M.  priaat,  Waagen   Suit  Rau^e. 

3.  If.  Tenuuiti,  Gemcllaro   Sicily. 

*.  i/.  Marami,  Gem   Sicily. 

5.  it.  iifn%$,  Gem  sjcjlj. 

6.  J/.  Copti,  White       .......  Tcxw.U.S. 

Group  of  Msducotha  Wntxii,  Waiobn, 

1.  (7)  M.  Wfnun,  Wug.       ......      Salt  Kaoge. 

2.  (8)  M.  DalmUmt,  nov.  *p  HimaUya*. 

Groap  of  Maoucorm  abtiebbis,  Uriin. 

•  .  (9)  U.  artitntu  GrUo*wuljt   Ural. 

2.  (10)  Jf.  V.        KarpioBky   ijraL 

3.  (11)  Jf.  torpintijw,  Kwtow   Ural. 


Groopof  Mrolicottu  ScHoriNl,  Gem. 
1.  (12)  M.  Sthpni,  Gemellaro  ......  Sicily. 

The  presence  of  Medlicottia  Dalailam*  in  the  Otocems  beds  of  Pain  Khanda  is 
of  great  mterost,  as  it  appears  to  bo  the  only  species  of  MedlUotti*  whioh  has  as 
yet  been. found  in  triassic  beds,  if  we  except  an  unpublished  form  from  the  Meeko- 
oeras  beds  of  Idaho  (U.S.  North  America),  which,  according  to  White's  opinion,  will 
turn  out  to  belong  either  to  this  genus  or  to  Sagecera:* 

SubfamUy  :  HBDENSTROKMINjE,  Waagen. 

Genus:  HEDEN8TROEMIA,  Waagen 
of  th!  p^^^'^^eduponby  Waagen  as  type  of  a  subfamily 


AMVJOKe.a. 

v.  Mojsjsorics  aro  included  1  61 
terisod  by  a  shell  wh.Vh  •'  mg  4o      «ew  those  thren 

nrifj,  j  ,  ^  1S  generally  very  simii.,.  *1.  ^enera  are  charac- 
•  th  two  edges  along  the  siphonal  part  anTbv^  rf  ^  *<**°ceraZ« 

Keys,  and  B.furcata,  Mojs    Th«  «L       . Medengtro^  are  J.  Hed^nttr^ 
br  Hedenstrom  at  iotll  f  Rpocies  »  ^od  on  a  epecull  ' 

IX,  p.  lI3,  m  180l  ******  *»  -i-ces  de  St^rW 

later  on  by  Graf  A.  ,  Kej^^tL       ^**  *«JEZ 

wift  ^m7of  a  ?rUe I/  ^  *  ^  -^iddendort? 
^eler  had  quired  at  Jakutek ^*  thi8  Cel„bratod 

j;WSS  c^from  the  mouths  of  the  Sk  ?  *  °f  0°,er  «d 
M«mnr  on  tl*  triage  fa,**  of  the  ArcUe  l    T    ,*  T"  in  his 

wft  a  second  one,  B.furcata,  oZ^<^l  1  <b°  ^ 

"¥ a  limine  of  Spit.bor^^^^  ^ in  the  Poi 
in  spite  of  its  SJZ  ~d   *  -  1677,  to  the  genus 

very  closely  allied  to  E.  Heden^eL^f^^  lobe"   ^«  species 

J^ly  from  an  analogy  to  the  development  of 

specunens  only,  which  in  their  J^T^L  *        ^  ^   In  Joung 

7"  stage  bto  the  B^^^^^f^         ft.  MeZ 

adventitious  lobe  is  visible             g  '    *  *Ut™1  lmo  k  «^  and  no  distinct 

^^^Tft*S2^^  ?  Tat^ hbo  in  <M 

paired  in  later  stage*  of  wt^,?  baf^>  ^  * 

JPoda  of  the  cJ^J^ZZ^  'V?  meD,0ir0n  tta«— <^ 
fte  subject   He  thinks  that T  f       ,      ^  ^  ^  *  perfwt,-v  view  of 

«*  aMiar  ml  o  ^dl    0PTna  Tf  f,  a  adVentiti0US  kbc 

absence  of  adventitious    2?    "   °f  <he  SUtural  ,inc>  th»*  ^presence  or 
■t»ous  element,.  m  forms  which  are  reaUy  intimately  connected, 

*'".X.p.»7.  P»»'«P««1m  <1«  Mcd,UTT.0H1  T.iMpw,^  AbWdlg..  k.  k,  gMl.  R^j,^,,,,,,, 
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as  differ.nt.pedc.  of  one  and  the  same  genus  are  supposed  to  be,  must  needs  be  a 
character  of  the  highest  importance.  Waagen  consequently  mo  ude.  all  the  forms 
prondod  with  a  laterally  compressed  shell  and  distinctly  separated  adventrbous  ele- 
ments  in  their  sutural  line,  in  the  family  Pinacoceratid*.  He  therefore  removed 
Hedenttroetma  Sedentlroemi,  the  Olenek  species  closely  allied  to  the  former,  which 
had  been  described  by  E.  v.  Mojsisovics,  and  also  S.  furcata,  hom  the  genus 
Meekocerat,  and  united  them  in  his  new  genus,  taking  the  name  from  the  discoverer 
of  the  first  triassic  ammonite  in  Siberia. 

I  am  bound  to  confess,  that  I  fully  agree  with  Waagen's  opinion  regarding 
this  subject,  and  I  may  add  that  it  is  especially  Karpinsky's'  interesting  study  on 
the  development  of  the  sutural  line  in  Medlicottia,  which  induces  me  to  do  so.  As 
far  as  the  Pronoritet  stage,  the  development  of  the  sutural  line  in  31edlieotlia  has 
been  followed  in  a  really  convincing  manner.  But  neither  in  this  stage  nor  in  the 
following  Sicattitet  stage -bipartite  lateral  lobes  and  bipartite  siphonal  saddle— ad- 
ventitious elements  are  present.  From  this  fact  we  may  conclude,  that  the  ancestors 
of  Medlicottia  like  those  of  Carnitet  were  not  provided  with  adventitious  elements, 
and  that  even  in  Medlicottia,  which  is  decidedly  one  of  the  most  typical  members  of 
the  Pinacoceratidee,  adventitious  lobes  do  not  exist  in  the  juvenile  state,  but,  as  in 
Carnitet,  are  only  acquired  in  later  stages  of  growth. 

E.  v.  Mojsisovics  has  been  misled,  in  his  comparison  to  Proptgchitet  lawrenci- 
anus,  de  Hon.,*  by  M.  de  Koninck's  drawing,  in  which  the  siphonal  prominence  may 
be  easily  mistaken  for  an  adventitious  saddle.  In  reality  the  similarity  of  Bedew 
Uraemia  and  the  Salt  Range  species  is  only  a  very  distant  one. 

Quite  recently  E.  Haug*  also  removed  Medetutroemia /areata,  Oeberg,  from  the 
genus  Meekoeerat,  into  which  it  had  been  placed  by  E.  v.  Mojsisovics,  but  united 
it  with  Noritet,  v.  Mojs.,*  which  has  no  adventitious  lobe.  This  view  is,  however, 
decidedly  erroneous.  Either  Haug  confused  the  characteristic  indentation  in  the 
principal  lateral  lobe  of  Noritet  with  an  adventitious  saddle,  or  ho  considered  the 
two  marginal  edges  of  the  siphonal  part  to  be  of  goncrio  importance,  whereas  they  are 
of  a  very  subordinate  systematic  value,  as  pointed  out  by  E.  v.  Mojsisovics  and  'WaagGn, 
and  fully  confirmed  by  my  studies  of  the  Himalayan  species  of  Danubiies,  Flemin- 
gitet,  Meekocerot  and  Ophieerat. 

In  the  subrobustus  beds  of  the  Himalayan  lower  trias,  Hedenttroemia  is  repre- 
sented by  two  species,  one  of  which  is  identical  with  the  Siberian  form  described 
by  E.  v.  Mojsisovics.  In  the  Salt  Range  the  present  genus  is  replaced  by 
Clypitet,  "Waagen,  which  in  its  general  shape  is  somewhat  similar  to  Kedendrotvi  'w, 
but  differs  from  the  latter  by  a  much  less  distinctly  individualised  adventitious 
lobe. 


innonen  dtc  Artindtattjf*  un<3  «ini|t»  wit  deiw»N«n  •« 
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One  of  the  sptxios  from  *u  ***••**„ 
identical  with  the  fragxnent.  fi^^S,^  » 

my  specimen  fa  much  more  complete  thT^rT^?*'"'"0™'''  As 
venture  u>  ^F^^J^Z^S^  ^  f««  *  hat 
a  more  satisfactory  manner.  *      ' Who8e  characters  can  now  bo  fixed  in 

The  general  shape  of  the  shell  fa  flatly  disciform         L-  , 
*vely  small  nmbilicus  anda  flattened  ripho^T,'  if  >h  whorls-  a  ™P™- 
m^nal  edges.  Although  the  surface  5 >  ™  ^  °n  ^  *ide8  V  distinct 

the  marginal  edges  have  •oo^^^l'SS^  "  ^  "»»  «d 

greater  portion  of  the  peripW,  2  orSJTll^     ^  "  """W  off  «W  the 
The  transverse  sS     *  £  wSTfa  ^  *  StiU  ^  «W 

dtameter  corresponds  to  the  lower  part ofTh!  ,  i  !^     ^   ^  ^rgost  transverse 
arched.  A  rounded  off  umbS  ^1^^  ^  ^  are 
umbilical  wall.  ^  80paratee  ^  from  the  low  but  vertical 

high  as  bread.  *        ^  W-   The  are  more  than  twice  as 

body^l:P^OT  ^  -  volution  forms  part  of  the 

T^^o^  line, 
which  reai  almost  te^lm  *  *  Siphonal  Promi^ 

branches  0f  the  siphonal  lobe  fa  ^1  ^°QUUo^^  ^h  of  the  £ 
situated  about  near  the  middle  JZtlht  S  LT^T  Which  * 

^^whfchda^t^tho  sha^nf  theaPh°Ml  Prominenoe.  By  this 
^•0  lateral  branches  of  tt-^J^T^^  «"*  °< 

t«nmnate  both  in  single,  sharp  ^ts,  buUhe  on„  5?  ^       t"°  P°rtion8- 
prominence  is  considerably  shorter  one  situated  nearer  to  the  siphonal 

is  rei8iP!!0D*1  ^  "  '°U°Wed  W  *  "arrow,  elongated  adventitious  *un     u-  , 

ntitious  saddle.  The 


61  HIMALAYAN  FOSSILS. 

oulations  at  its  base,  which  are  accompanied  by  two  smaller  dentations,  situated 
a  little  higher  up,  at  the  base  of  tho  marginal  walls.  The  second  adventxtxous  saddte 
is  elongL,  symmetrical  and  narrow,  rounded  above  to  the  shape  of  a  pointed  arch, 
as  in  Proptpchite,  lau>renciam»,  de  Kon.,  or  in  Jipi  Ute.  mperbu*,  *  aag 

The  principal  lateral  lobe  is  tho  largest,  and  is  provided  with  eight  to  ten 
denticulations.  which  do  not  affect  the  marginal  walls  of  the  adjoining  saddles. 

The  principal  lateral  saddle  is  the  highest  among  all.  It  is  very  obliquely  round- 
ed above,  its  highest  point  being  shifted  towards  the  umbilical  region.  As  in  the 
second  adventitious  saddle,  its  top  forms  an  entire,  rounded,  and  somewhat  pointed 
arch.  It  slopes  rather  steeply  towards  the  broad  second  lateral  lobe,  which  is  pro- 
vided  with  six  to  Beven  coarse  indentations. 

The  broad  second  lateral  saddle  is  not  pointed  above,  but  of  a  rather  clumsy 
Bhape  and  very  broadly  rounded  The  projection  of  the  periphery  of  the  preceding 
whorl  divides  it  in  two.   The  auxiliary  series  consequently  begins  at  the  umbilical 

tide  of  this  saddle-  .  . 

Tho  broad,  first  auxiliary  lobe  exhibits  a  tripartite  arrangement,  and  is  distinct- 
ly individualised.  A  row  of  irregular  indentations  follows  which  is  characterised  by 
a'  remarkable  difference  in  the  shape  of  tho  denticulations  corresponding  to  lobes 
and  saddles.  Tho  former  are  sharply  pointed,  the  latter  obtusely  rounded  above  and 
bordered  by  marginal  walls,  wluoh  converge  decidedly  towards  the  tops. 

As  far  as  the  umbilical  suture  the  auxiliary  series  may  bo  resolved  into  three 
lobes  and  four  saddles.  The  first  two  saddles  culminate  in  two  obtusely  rounded 
denticulations.  The  serrations  between  these  secondary  denticulations  are  shorter 
aud  narrower  than  the  one  which  separates  the  two  saddles  themselves.  This  latter 
indentation— tho  second  one  counting  from  the  first  auxiliary  lobe  towards  the  um- 
bilical suture—  ought  therefore  to  be  considered  as  tho  second  auxiliary  lobe.  The  third 
auxiliary  lobe  is  again  more  distinctly  marked  than  the  indentation  separating  the  two 
culminating  points  of  the  second  auxiliary  saddle.  Tho  two  following  auxiliary 
saddles  arc  not  bipartite.  The  fourth  auxiliary  saddle  is  very  flat  and  extends 
along  the  low  umbilical  wall  below  the  umbilical  suture. 

The  internal  lobes  are  not  completely  preserved,  as  is  the  case  in  Stubcndorff's 
fragment  from  tho  Olenek  beds.  It  is  possible,  however,  to  state  tho  remarkable 
length  of  the  funnel  lobe  (as  the  antUiphonal  lobe  or  internal  lobo  has  been  called 
by  Hyatt). 

If  we  compare  tho  sutural  line  of  our  specimen  with  tliat  of  the  fragment, 
figured  and  described  by  E.  v.  Mojsisovios,  we  find  a  most  striking  similarity  even  in 
the  minor  details.  In  tho  Siborian  fragment  the  siphonal  and  adventitious  lobes 
with  the  intervening  saddle  are  partly  weatlier  worn  and  their  details  destroyed. 
The  identity  of  the  general  arrangement  of  the  adventitious  elements  in  the  two  spooi. 
mens  is,  however,  clearly  proved  by  the  figure  Qoe.  cit-,  PI.  Ill,  fig.  13).  From  the 
second  adventitious  saddle  as  far  as  tho  first  auxiliary  saddle  the  lobe  line  is  per- 
fectly identical.   The  auxiliary  sories  is  asymmetrically  developed  on  the  two  sides 

'  Ccntilte  f-.urjLtio...  W.  XXIII.  XXIV,  if-  1  fc  b.  r-  21*. 
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of  the  Siberian  fragment    The  l«ff    -a  ■  65 

«add  e  ^tnpartite  instead  of  culminatfa*  KJl  J"?"1  The  fiwt  aa^^ 
.uxxhary  lobe  is  Jcs8  distinctl7  *"»  ^ulationa  only,  and  the 

"T  P*5^*  identify  of  tbo  left  side  0..  . 

^anlmg  the  very  characteristic  and  conti^/  J*"?*  ™d  our,  exists 

mens  equally  WeIl  ^  fa      ttofllC,S^t^Ji^  two  £S 

T  "                             I  think  to  be            "  "  *?  *  b°  ™*  o«t 

^T-^wtoh^^^^J^^^^  th<aa  -  one  and 

f,  °f  MUth'  Spki'     ™  — ^ -Sub. 

uemark».~ The  nearest  ,n„  <„  ir 

Keyserling.'  ^  to  th,s  8P™«  is  Ued,Mtroemia  Bedenrtroemi, 

^^^e^l^^llJ^^  (^tisobe  TWaunen,  p.  81), 
»  1842,  with  which  the  sp"imon  S   "£lSTTmmti0ned  ^ 

"dontified  by  Graf.  Keyring  Anm^^-A 
is  restrict  to  the  fragment  from  the  ifland  R0 1  "  ^  ^  * 
done  a  comparison  of  this  species  with  ours  leads  t  ?    ,    %  "  ltouSht  ««  be 
In  general  *hapo  and  involution  the  tl  °ll0WU1'  ^wions. 

It  is  very 

edged  character  of  the  siphonal  part  as  the  im„«  •    "  ""J*0* 03  the  sharp 

^thefatenuapa^  inner  vZ 

ndgesalong  the  siphonal  part  o/the  pLSftotS  *"  ma^1 

».  *•  C^  consist,  fa 

^  n^%uro  this  part  of  the^tura  1^  fa^^^0^!^  K°y' 
dendorffs  fragments  which  n  ,       constructed  from  one  of  Mid- 

however,  be^de^nsTrltl *  C°rre9p°°d  to  the  f°™*-  »  ha* 
is  still  an  open  question?  of  ^auxiliary scries  fa  Jf.  Beden* 

2-  Ubdenstrokhia  „.  ihd.  ex  a».  H.  Momsovrcsi,  Dien,  PI.,  XXII,  fig.  2. 


Di*»«t*r  of  the  «M1 


..    «u.bili«..  »PP.  10S  mm. 

Tbiok^.Jof  «>»  l«t  rcLeioo   e?  ^ 

SO  „ 


HIMALAYAN  FOFSILS. 


These  measurements  refer  to  a  rather  fragmentary  specimen  in  Griesbaoh'* 
collection. 

It  is  very  similar  to  the  preceding  species  in  general  shapo,  differing  speci- 
fically by  the  arrangement  of  its  auxiliary  series  of  the  sutural  line.  As  in  Ueden- 
stroemia  Mojsi»ovic*i  the  transverse  section  of  the  volutions  is  more  than  twice  as  high 
as  broad,  of  a  sagittate  shape,  bordered  by  flatly  arched  lateral  parte  and  provided 
with  marginal  ridges  which  separate  the  former  from  the  narrow  and  perfectly  flat 
siphonal  part.  A  low  but  vertical  umbilical  wall  surrounds  the  small  umbilicus. 
It  joins  the  lateral  parts  in  an  obtusely  rounded  umbilical  edge. 

The  surface  of  the  cast  is  smooth,  no  trace  of  any  sculpture  being  indicated 
either  in  this  or  in  the  preceding  sjiecira. 

Tho  fragment  consists  of  air  chambers  only. 

Suture*. — The  first  adventitious  saddle  is  considerably  smaller  than  in  27. 
JfojtUoBtcti,  whereas  the  adventitious  lobe  is  only  a  little  (>borter  than  the 
priucipal  lateral  lobe.  It  is  not  distinctly  bipartite  at  its  base  as  in  tho  preceding 
species,  but  terminates  in  a  single  sliarp  point,  the  other  dcntioulations  forming 
together  a  distinct  arch.  Tho  siphonal  lobe  is  not  well  enough  preserved  to  allow 
of  its  being  studied  in  detail.  The  two  lateral  lobes  and  saddles  are  identical  with 
those  in  H.  Jfojsisoticsi,  and  I  need  not  therefore  describe  them  further. 

Essential  differences  exist  however  in  the  arrangement  of  the  auxiliary  series. 
Tlus  first  auxiliary  lobe  is  followed  by  a  clumsy  saddle  of  nearly  equal  shape  and  but 
little  less  size  than  the  second  lateral  saddle.  Its  inner  (umbilical)  margin  is 
again  bordered  by  a  strongly  serrated,  distinct  auxiliary  lobe.  That  tho  first 
auxiliary  lobe  and  saddle  really  hold  this  position  and  not,  as  one  might  be  induced 
to  suppose  from  their  shape,  that  of  a  third  lat  e  ral  lobe  and  saddle,  I  have  been 
able  to  determine  by  breaking  the  specimen  in  two.  The  projection  of  the  periphery 
of  the  penultimate  volution  touchas  the  top  of  the  second  lateral  saddle.  The  follow- 
ing lobe  and  saddle  must  consequently  be  considered  as  belonging  to  the  auxiliary 
scries  in  spite  of  their  shape  and  size. 

It  may  bo  questioned,  whether  the  next  sutural  element  ought  more  properly  to 
lxj  considered  as  a  bipartite  auxiliary  saddle  or  as  two  independent  saddles  divided 
by  a  short  auxiliary  lobe.  The  next  rounded  auxiliary  lobe  is  again  perfectly  dis- 
tinct. It  is  followed  by  a  flat  auxiliary  saddle,  reaching  down  to  tho  umbilical  suture. 
The  two  culminations  of  tho  doubtful  bipartite  auxiliary  saddle  are  conical,  with 
rounded  tops.   They  are  separated  by  a  gharply  pointed  indentation. 

Locality  and  Geological  position.  Number  of  specimen  examined.— Subrobus- 
tus  beds  S.  E.  of  Muth,  Spiti,  1,  Coll.  Griesbach. 

Family:  I>Trci/ITIf><B  mihi  {Ptychithue.  v.  Mojs.). 
a.  Subfamily:  NANNITINaE,  Dionm. 

Genus:  NAXNITES,  v.  Mojsisovics. 
The  genus  Xamtitct  was  introduced  by  E.  v.  Mojsisovtos1  for  a  few  upper  triassio 
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globose  shape  and  a  most  siJZ  .      Ca8sian  °*<H  ^suished  fcv  *w 

In  the  dC^TthS65^^  l0b&Une-  7     *  r^ 

^  overiapp^  ^^^rT^^^^ 
short,  occupying  three  quarter*  of  the  ]a*t  voluZ  7^ 
hno  reminds  Oneof  pal^oic  te^JTjt^L  ^  gWiatitic 
by  a  siphonal  prominence  a  m.,^  i  !    , .  °f  a  df*P  ^phonal  lobe  rfM »  » 

of  the  periphery  of  to^^^R™  <™  to 

The  presence  0f  this  genus  in  st^  nf  ronad"d  off  aux«ian-  lobe 

the  more  strange,  as  none'of  2  ^1^1^°  ^  ^  to  ta'  * 

demonstrated.    They  fu]]r  aafef,  *  „„ ,  °.  w  the  Otoceras  bnda  0f  Si.iti 

given  by  v.  MojU^L  m(1 *«*  *****  ^meters  with  thediagn^ 
g^us.  there  can  b<>  no  doubt  as  to  their  belongtogTZ 

Whereas  in  this  manner  tlm  »  ^. 

z.7£  Tjr^*  -  th=™ 

It  has  been  remarked  by  E.  v  Mokisnv,™  *w       •  , 

renient,  to  consider  Xa^J  na  the  J  I  ^  »*»  «- 

Pinaooeeruddw,  y.  Moisisorics   hi,    ■       v.      ProJK,r  """^"j.    The  «famil".. 
„t      ,    ,  J  lwncs>  nas  since  been  nromntw)  h„  w         .  iaDUv 

of  a  suborder,  and  its  different  subfamilies  hare  El*      T  *  the  rank 

aabdiTHoui.    J  am  consequently  obli-ed  to  « JhlUn  ^      ?,"P  ^  3  DUmbc'  of 

whi*  the  genus  NanniteawWl  have  fbe  tnTp^  ^  in 

-^^^^^^  — ^s 

Among  this  family  I  am  going  to  distinguish  the  3  W  W  X^'T  Ir*- 
<Hte,  Waagen),  XwgarUi,,*  and  <■    Z  ,''eiliuhe<=s'*'ycAi. 

^families.    In  this  re.peet  I  am!  itt  ^t  WW  - 

accept  the  PjycA.W  i„  tho  ^  of  £  ,'f n L  *agen*  wbo  df**  not 

tinguishes  among  the  £^£^8^,^  lUt 

to  accept  this  classification  for  the  wZT.  ^«*«*r««rf*.   Were  I 

Jo  -ore  families  to  C  i^^^t^1^^^ 

liquid*.   But  this  did  not  seem  to  fiU„ J TT'  <    •«  «»d  the 

a  not  seem  to  fit  into  tho  classification  of  the  Ammo»n 
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trachsoiirac*,  in  which  two  families  only  of  a  much  larger  extent  arc  generally 
understood  in  which  the  different  types;  united  into  subfamilies,  deviate  at  least  a» 
far  from  each  other  as  tlie  Meekoceratina  do  from  the  Ptychitina  or  from  the 
Hungaritinx.  _  _ 

After  these  general  remarks  I  may  proceed  now  with  specific  descriptions. 

1.  Nahkitbs  bisdobtancb,  nov.  sp.  PI.  VII,  fig.  3, 11, 12. 

F.g.  s. 

Ukmtfer  of  tb«  dull  17 

„      „  „  nmlilicM  * 

t  feotn  lb*  ambilit»l  wtnra      .       .       .       .      7-5  „ 
Height  el  tb«  but  toIuUw  \    m    m  p^JiB,,  .herl      .       .       .  4  S  „ 

Tbiokn*»i  of  lb*  but  totutiwn   •  » 

In  the  Himalayan  collection  there  arc  several  specimens  which  belong  to  this 
species,  and  several  amongst  them  with  their  entire  body  chambers  and  the  apertural 
margins  preserved. 

In  general  shape  and  involution  the  species  reminds  one  of  JV.  ipvriut, 
Munstor,1  from  St  Cassian,  whereas  in  the  two  other  Alpine  species  of  this  genus, 
JV.  Bittneri,  fclojs.,5  and  JV.  fugaxt  Mojs.,'  the  whorls  overlap  each  other  to  a 
somewhat  larger  extent. 

Tho  shell  is  thickly  globose  with  inflate  volutions,  as  in  the  family  of  the 
Arcestidm  or  in  young  individuals  of  Ftgchitet.  Tho  whorls  do  not  overlap  each 
other  completely  and  consequently  leave  a  comparatively  wide  umbilicus  open.  The 
transverse  section  is  thicker  than  high,  even  in  full  grown  specimens.  Its  largest 
transverse  diameter  is  situated  in  the  neighbourhood  of  the  umbilical  region. 

The  siphonal  part  is  broadly  rounded  and  passes  gradually  into  the  lateral 
parts,  which  in  their  lower  portion  are  running  almost  parallel  and  join  the  vorti- 
cal umbilical  wall  in  a  distinct  umbilical  edge. 

Tho  surface  of  the  cast  is  covered  by  distinctly  marked  contractions,  to  the  num. 
her  of  about  16  in  the  last  volution  of  my  largest  specimen  (PI.  VII,  fig.  8). 
These  contractions  reach  from  the  umbilical  suture  in  the  shape  of  strongly  for- 
ward bent  curves  across  the  siphonal  side,  where  they  aro  more  deeply  sunk,  than  in 
the  lateral  parts.  The  lamins  of  the  shell,  being  situated  behind  these  contrac- 
tions, are  sharply  cut  off  by  the  latter ;  whereas  they  gradually  pass  into  the  laniimB 
situated  in  front.  This  phenomenon  has  been  called  "  direct  imbrication  "  by  E. 
v.  Mojsisovics  (Cephalopoden  der  Mediterranen  Triasprovinz,  p.  12). 

In  one  of  my  specimens  the  Bhell  is  partly  preserved  (PI.  VII,  fig.  11).  It 
is  covered  with  very  numerous  and  delicate  striatums,  parallel  to  tho  contractions. 
These  striations  which  correspond  to  the  lines  of  growth  of  the  shell,  as  well  as  the 
contractions  themselves,  arc  an  exact  copy  of  tho  shape  of  the  apertural  margin,  which 
in  some  of  my  specimens  is  perfectly  well  marked.    From  the  sutural  line  to  the 

>Otfl  /«.  J/«<.»/<r.-reitri(t.  jir  Q^g^w  und  l«tT*f«ttiil«ode  in  .SdiinlxUn  Tir»li.p.  W.Vl  XIV,  fg.7. 
VE.  «.  Mtjnmtuu,  Ccpbaw^dra  dM  Ucditrnuira  Triatimriu,  p.  SIO,  PI.  XXXIX,  Sg.  11. 
r.  Jf»>ri«««  iliip.811,  Pl.XXXU.Bg  10 
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^*™™r  ^«phonal  margin.'       ^  *****  with  a 


the  specimen  figured  pj  vn 
w^iom  are  restricted  exclusively  to  the  l!  be  ^  86611  «■*  the 

cast  of  the  inner  volutions  of  UdJ  ^ ^  a^inthe  shell.  The 

whereas  but  very  faint  traces  of  thl  aTvS,  ^ 

Khei-e  the  shelly  layer  has  been  pTe^  I  ™  tte  ,Mt  vol««^  places' 
conations  correspond  to  flS^J^L  J?  "  *  tha'  t^ 

genus  Arce*te».  portions  m  the  interior  of  the  shell  as  in  the 

Exactly  throe  quarters  of  the  W  *„i 

^W.-The  general  £J^^^**>  ^ 
A^^tor,>o/t7„and2) J^^fT^  of«*  -tural  line  in 
found  however  a  point  of  difference  Z  £  "ffS ;      I, *  *  MoJ^  who 
^-"<«»»«/w*^«Ca  the  projection       h  m        tW0  ^no«  of  the 

touch*  the  lateral  *ddle  of  tCta  volutin °  P"1^  °f  tlle  Primate  who, 

•s  m  full  accordance  with  the  one  observe     ♦    ■         '   '6  arraD^nt  of  which 

the  lateral^,  »ot  ^t^'^CL'1'6^0'.  W  ^ 

of  the  priding  whorl.  *     mct  b*  41,0  P^ection  of  the  periphery 

s^ata^ewhat  lower  ^^^^JJ™1^  *»  ^ 

fore  easily  distinguished  f  rom  ,V.  Z?'  ^  °Ur  ^  -  *W 

Potion  of  if  siphonal  lobe.   iCSLJt,     cha^^ised  by  a  very  deep 

branclmbyavervshortandbroaillir  "  bto  two  *™nai 

The  sad.il.  are  - 

^;S.E.of  Muth,  Spiti,  ,2,  CoM  (^^/r^"^^0^ 
f-m  a  dark,  scmicrysta.Hne  lin^no  with      JT^"  ^ 

UemivgUe,  Guyerdeii.  °  th  tUe  foll°w"»T  and  with 

2.  Nannitks  Herbkrti,  nov.  sp.   PI.  vn,  flg.  2. 

Dimtiuitint. 


of  thi 


i  nmUlicfft 


H«iffti of tS«  |Mt  Tdotiw  f  ^,•n,  «t»b*lio»l  uxor* 
Thicks  »HL,i..tnSttiM    "     "  Wk0rl 


14  na. 
«  » 

«  „ 

7* 


^h^t&tl,!^^I^« *  ■  —  — -* 

-  by  a^lornuSo^ ^ XTJ"  T.,',JMW4  * 
contractions  are  cliwUv  tabri^     i  ^  T        'D  the  Precedfn»  ^  tbe 
Actions  may  be  "       ^  ^  ^  °f  m>  fi"  «- 
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Tho  volution*  are  thicker  than  high.  The  overlap  of  tho last  over  the  penulti- 
mate  whorl  is  at  least  one  half  of  the  entire  height  of  the  former.  In  this  respect 
tho  figure  PI.  VII,  %  3  b,  is  incorrect,  as  may  be  ea»ily  seen  from  a  compare 

with  fig.  3  a.  ...  i   j.t 

Between  tho  contractions  of  tho  cant,  tho  most  important  elements  ol  its 
sculpture,  delicate  furrows  occur,  which  are  especially  well  marked  in  the  siphonal 
part.  No  trace  of  the  shell  is  preserved. 

Tho  greater  portion  of  the  last  volution  in  the  specimen  described  belongs  to 
the  body  chambeT,  but  the  apertural  margin  is  not  preserved.  Of  tiio  suture*  faint 
traces  only  are  indicated,  and  it  is  Mjfficient  to  stuto  that  they  aro  in  general 
identical  with  those  of  Xanvite*  hiwlo*tamu.  An  auxiliary  lobo  is  present.  The 
projection  of  .the  periphery  of  the  penultimate  volution  apparently  meets  the  lateral 
lobe  in  tho  last  whorl. 

Locality  and  Geolog&al  petition— Number  of  specimens  ex'tmiued.—OtoooTns 
beds;  S.E.  of  Muth,  Spiti,  1,  Coll.  Griesbach. 

b.   Subfamily:  PTTCHITIN.-K  miki  (=PtychUid<e,  Waagen). 
PROPTYCHITlNvE,  Waagen. 
Genus :  PROPTTCHITES,  Waagen. 

JS03.  PnptyiUti,  W««g»n  :  B«o.  (ltd.  Sutr.  Ind.  XXV,  193. 

ISM.  ProptycUtrM,  Wugnn:  J.lirbocUk.  k.  Gtol.  Rcicln-Amrt,  SLU.  379. 

1S95.  Preftytiittt.  Wupt :  8»ti  Bmp  Fweik.  Palu>oato1ogi»  Indie.,  ««.  stii,   II,  Fowls  from  the 
Ccratita  Fcvmliw,  p.  162. 

The  genus  Proptychiles  has  been  created  by  Waagen  for  the  accommodation  of 
Ceratite»  iawreiwianm,  de  Kon,1  and  a  great  uumltor  of  closely  allied  forms  from 
the  Ceratite  Formation  of  the  8alt  Range.  Griesbaeh*  in  bis  memoir  on  the 
Cephalopoda  of  the  Himalayan  Otoccras  beds  bad  united  de  Koninck's  species 
with  tho  genus  Ptychites,  on  account  of  a  general  similarity  in  the  shape  of  the  shell 
and  the  mode  of  involution.  Later  on  it  was  placed  into  tho  genus  Ileekoccras  by 
E.  v.  Mojsisovics,'  who  even  supposed  from  de  Koninck's  figure,  that  it  might 
belong  to  his  group  of  Meekocera*  Hcd-emtroemi,  distinguished  by  the  presence  of 
an  adventitious  lobe.4  This  suggestion  has  been  proved  to  be  erroneous  by 
Waagen,  who  in  his  views,  rogardingthe  generic  position  of  Ceratite*  lawrenciann*' 
comes  much  ncaror  to  Griesbach's  opinion.  He  not  only  removes  tho  species  from 
Meekoceron  but  from  the  Meekoceratidm  altogether  and  considers  it  as  typo  of 
a  proper  genus,  which  together  with  Ptychitet,  v.  Mojs.,  Sturia,  v.  Mojs.,  and 
Wnagon's  new  genus  BeyricUtes  form  part  of  a  subfamily  of  his  Ptychilida. 

1  Qiart.  Jeurn.  QeoL  goo.,  SIX,  p.  14,  11.  VI,  A;.  9,  and  "  Ulwoirf  irar  )u  fewiln  p»!A»o«)W,  iw»eilli» 

1  Pilnumtologiml  ootia  on  the  Lover  Trial  of  tba  Him*Uy«,  Kot.  Qtol.  Rorv.  Ind..  XIII,  p.  10*. 
lie  TriufaaiKB,  p.  ?9, 


'  B.  ».  Jfer«M»«iM,— U«b»r  tinige  MlttiwU*  Trim  tnunaiiilen  dtJ  nEidlicfcro  Sibirlrn.  Sto.  d«  Yttti.  imp. 
d4»M*UM.deSuF^(<r.boujK,M,.  rii,  XXXVI,  Ko  6,  p-  la 
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Proptychite,  ^  considered  hv  w„         .  ,  71 

He  ,ay8  a  special  Z^JSZ^l  of  P„. 

Rauge9peci08  to  this  genua  w^Th  Whi<*  ™°*t  of  the  SaU 

no  only  in  the  general  configuration  Ttbe  ltlf?P/ 

m  the  sumlar  transverse  section  of  the  wlr^ l^'"*  «P**»  chiefly 
any  such  «fak  There  remains,  hoover  a  ^rth,  ,-«  ^'P^'  M  far  - 
which  to  lV**dkl«  k  ^  er '*  ^kable  chiferenceinthe  suturallino, 

^/---^Waagen.100 .  e££  XxS  t^v  ^T" 

I'hylhc,  but  never  phylloid,  M  in  ^      f.' P  *1X'  «*  2-  P-  Hi)  brachy- 

tuberclo  in  most  species  of  I>roptgchUe,  is  o  f  .t     ^  »  "  ^  that  1116  "P^nal 

»n  tyP)cal  specie,  of  iY,cW   As  J^A  elen,ent  •» 

'bonal  species  between  the  two  genera  k^lST    ,       7  Waagen  hinud£ 

«-  species  hitherto  known  the  dEceT  th  T  Up  *  the  -din 

lino  is  still  so  considerable,  that a  cZXit bT  °f 

» jet  far  from  being  established  '  J"ro^«*«*'  and  /tycAite, 

both  from 

to j.  pIaced  ^  th0    » ;  r  i:  ™   cwt-'  «** 

<led  from  another  ^int  of  view.  The  tvpienl  sp^f  i  /  '  ^  b<?  deoi- 
bj  comparatively  high  ami  comprised  whl^ f™™  °* *eek°Cera°  ™  ^»»hcd 
although,  as  in  most  triage  arm^niTef  thov  ^  *  ^  ^  °f  Srowt,1> 
In  P/,c/a/M>  on  the  contra^ o ih  2^       7  wh"  fldl 

shape  in  young  ^maS^tr^  character,- is  the  g,obose 

dual,  whereas  i„  the  eriuwTn  ~T  -T^  ^  b  the  fu"  &"»™ 

*.  individual  cl^n^^ 

groups,  however,  the  original  2obo«  aE~^    ■^B'  T°  a11  «** 

this  respect  nrnnv  ,w        ,      ,  ^  °f  41,0  mtcrior  *olution»  is  common  In 

respect  many  instances  liave  been  describrtd  l.v  V  -c  \f  •  •     •     .    .      oa'  ln 

podender  mediterranen  14^^      rr    Jf^'8™  in  bi*  Ccphalo- 
the  one,  described  as     J^T^  *       Hunal^an  SP<^»  <* 

Himalayan  MuSjwK 1'i  XW^",T?  ^  ^  ^  C^al°P°"  the 
Whereasinthe  lull  ItJu  '     ST  a^i,lu^«-  rfthi.  feature, 

than  broad,  the  revcrlT^  8peCime^fi^  ^  th(i  volu<^  ar«  considerablv  higher 
\T«. «  1      1       f      ^  m  lhc  Mn»Uor  sP<*i"ien  (fig.  2). 

number  of  tvpica  S  T'11'^"0^'  o£  ™™™S  a  great 

of  th**  Ll^fL  T'***1^  7b'cu  *  very  largely  represented  in  tt  feuna 

transver^  diarTJr  S *2 1, /-  T-  C°Ul'1  ^  ^    ^  ^  ^  S^ens  a 

33,  w,.,  28  mm  Th«  vrf  r  i  ^J'  CorrosI,ondcd  to  a  ^t  of  the  volution  of 
scarcely  l^^  Z     ^  ^  t  Wore  to  - 

tort^l^SZ  2  K          -S0Ule  SP<X*,eS  °f  thC  forinstano- 
^//..««,  do  Kon.,  or  in  E^ki^tit^  Waagen  (loc.  cit.  PI.  XXXI, 
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fig  26).  But  in  the  penultimate  rolution  of  another  specimen  the  proportion  of  height 
and  thickness  was  as  13  to  12,  and  in  a  specimen,  figured  in  the  Memoir*,  du 
Comite  Geologique  do  la  Russia,  XIV.  No.  3,  PL  V,  fig.  4,  it  was  as  10  6  to  10  only. 

As  the  results  of  Waagen's  important  studies  were  not  yet  known  to  me  at  the 
time  when  I  wrote  my  memoir  on  the  Cephalopoda  of  the  Himalayan  Muschelkalk, 
I  had  accepted  the  genuB  Meekocera*  in  the  same,  rather  wide  sense,  in  which  the 
name  had  hcen  appliod  by  E.  v.  Mojsisovics.  Waagen  since  tried  to  prove  that  three 
different  groups  of  forms  had  been  mixed  up  by  E.  v.  Mojsisovics  in  the  geDUS  Meeko- 
cera* Only  one  of  them,  with  Meekocera*  caprilense  as  prototype,  ought  to  remain 
in  thin  genus,  whilst  the  others  should  be  placed  among  the  Proptyohitinas.  Meeko- 
eera*  cadoricum,  v.  Mojs.,  is  considered  by  Waagen  to  belong  most  probably  to 
Proptyohite*.  Meekocera*  reuttente,  Beyr..  M.  Khanikofi,  Oppel,  and  M.  proximum, 
Oppel,  with  their  allies  are  united  by  the  same  author  into  a  separate  genus,  for  which 
the  name  Beyrichile*  is  proposed.  This  new  genus  Waagen  thinks  to  be  intimately 
connected  with  Proptychite*  and  consequently  places  it  into  the  same  subfamily. 

The  genus  Meekocera*,  as  accepted  by  E.  v.  Mojsisovics  and  by  myself,  having 
thus  been  soparated  by  Waagen  into  three  widely  different  groups,  a  complete  revi- 
sion of  the  Himalayan  forms,  which  I  had  originally  united  under  this  name, 
became  unavoidable. 

Since  only  the  mode  of  development  in  the  different  species  could  afford  a  de- 
cisive clue  as  to  their  relationship  to  the  Ptyohilince  or  Meekoceratina,  I  carefully 
studied  the  transverse  sections  of  nearly  all  my  specimens.  The  excellent  state  of 
preservation  of  my  Himalayan  material  permits  a  positive  decision  on  this  matter. 
It  gives  full  evidence,  that  there  are  really  two  series  present  among  the  forms  of 
the  Himalayan  Muschelkalk,  united  hitherto  in  the  genus  Meekocera*,  which  are 
distinguished  by  a  quite  different  development.  In  one  of  these  two  developmental 
series  the  compressed  whorls  persist  even  in  quite  young  stages,  whereas  in  the  other 
series  the  original  shape  is  thickly  globose  and  the  compressed  volutions  are  only 
acquired  in  later  stages  of  growth.  The  first  series  is  represented  by  Meekocera* 
Khanikofi,  Oppol,  and  its  allies,  the  second  one  by  Meekocera*  Naliktmta,  M.  Sri- 
It  ant  a  and  M.  Naradtu 

In  the  following  table  the  corresponding  height  and  thickness  in  millimetres 
of  tbo  volution  in  some  species  of  the  two  series  is  given  at  different  stages  of  growth 
for  comparison,  the  same  measurements  in  a  true  Meekocera*,  M.  Bodgsoui  from 
the  Otoceras  beds,  are  added. 

KBixreovi,  Oppel-     (Cepkmlopod*  ot  the  Muwhelkalk,  PI.  XI,  fig.  3.) 
1 


Htiglit  i  oj  ^  volution  { 
Ihuknesd    )  i 

MlkKOCSKAS 

|  of  thfl  volution  I 


Height 


.    42  as, 

15, 

8 

.     SO  17, 

10'S, 

6 

.     31  18, 

11. 

n 

.     15  »-5 

a-5 

8-5 

Dim.  (PI.  IX,  fig.  8). 

.     13  9, 

85 

7-5  5, 

3-5. 

25 

Height 
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MtuxociiAs  Lmm,  v.  Mojs.  (PI.  VIII,  fig.  5). 
)  of  the  volution  (        ....  IS  8 

Mmkoosbas  Kxsava,  Die*.  (PL  VIII,  fig.  6). 

}  of  the  volution  f         '       ■       ■  *5'5    10      *  8 

J  I  13       5-5  3 


e>5 

Mkxocmus  Hodosojji,  Di«n. 

Uth.whtkmf  20    15      8     6-5  3 

I  10     7  5    5     4  t 


MuKCOKIMS  XaUKAHTA,  Dim.  (PL  IX,  fiR.  5). 
"**bt     1-*,k- f         ....  18-510 


6  4 


{■  of  the  volution  \ 

J  I         •       ...      11     8       fl  45 

MnutotTiBAB  Srikaxta,  Dicn.  (PI.  VIII,  fig.  »). 

)  of  the  volution  f  '        *        "        '       fj    14      8  5  * 

J  I  ...      11     9      8  66 

Mkuocmmi  Nabada.  Dion.  (PI.  VIII,  fig.  7). 
Thickne*.  Jofthe  ">^™{         ....      15-3  864 

From  this  table  it  appears  evident  that,  in  young  individuals  of  the  three  last 
mentioned  species,  a  complete  change  Jakes  place  in  tho  proportions  of  the  transverse 
section.  To  a  height  of  6  or  7  mm.  even,  a  transverse  diameter  of  the  same,  or  of 
greater,  length  corresponds.  The  inner  volutions  of  these  forms  aro  consequently 
decidedly  globose  and  very  different  in  their  shape  from  the  full  grown  individuals. 
These  throe  species  will  therefore  have  to  be  removed  from  the  Meekoceratina  and 
be  plaood  into  the  genus  Proptychitcs. 

PropiychiU*  Narada,  P.  Xolikanta  and  P.  Srikanta,  which  have  thus  been 
demonstrated  to  belong  to  an  evolutional  series  independent  from  the  rest  of  tho 
species,  which  I  originally  included  in  tho  genus  Meekocerat,  differ  from  the 
lower  triassic  species  of  Proplyehitei  of  tho  Salt  Range  by  a  more  strongly  falciform 
sculpture,  which,  however,  differs  from  the  system  of  sculpture  exhibited  in 
BeynchiUt,  'VVaagen.  The  latter  genus  is  characterised  by  tho  strongly  marked 
development  of  the  crescent  shaped  exterior  portion  of  the  folds,  and  by  their  frequent 
combination  with  elongated  tubercles  at  thoir  commencement  in  tho  middle  of  the 
lateral  parts,  as  for  instance  in  Beyrichite*  Nar.da,  B.  Gangadhara,  B.  Nudra,  B. 
proximut,  or  in  the  varietv  of  B.  Khanikofi,  figuaxl  in  my  memoir  on  the  Cephalopoda 
of  tho  Himalayan  Muschelkalk  in  PL  IX,  fig.  2. 

It  is  true,  tliat  the  great  simikirity  to  typical  species  of  the  Ptt/chite*  Jlexuoti 
of  the  group  of  Meekocera»  revttente,  Beyrich,  and  of  M.  Ehaniko/i,  Oppel,  for 
whoso  reception  tho  gonus  Beyrichite  lias  been  created  by  Waagcn,  cannot  be 
denied.  This  similarity  in  shape  and  sculpture  is  so  great,  that  von  JIauer  in 
his  studios  on  tho  Cephalopoda  of  Han  Bulog  in  Bosnia  discovered  among  Ids 
material,  but  quite  accidentally  by  a  preparation  of  its  sutural  line,  a  speci- 
men of  Beyrichilet  reuttetui*  previously  confounded  with  P/ychilet  fexuotvi, 
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„  •      u-  i,  v-rv  froouent  at  the  same  locality.1   A  comparison  of  the  sutural 

I  VJet  mZ  rdiSnln  between                  and  PtycUt*.  a  very 

hne,  however,  mak« .a  d«tm                  J<fyricA,7<W,  provided  with  eomp^ed 

t^^iT^^^^**  ito  Pla^  among  the  PtyCUin. 
ttZ  Z  a  Sit/-  the  general  appearance  of  the  fuU  grown  shell,  no  real 

?«^f  character^  in  shape  and  ^^^"^ 

general  of  the  PtyckHe,  fiexuo»i.  ^..by  falciform  folds  ^  h  a  ^ng^ex^ 
fZent  shaped  exterior  portion,  the  commencement  of  which  .  often  provide 

^iT^^Meekocer^  in  general,  it  is  chiefly  the  mode  of  develop- 
xnenUrom  globose,  inflated  voung  individuals  by  which  Proptychite,  may  bo  easOy 
Another  point  of  dLinction  is  afforded  by  the  arrangement  of  the 

8UtUr^o^rPhonal  lobe  is,  as  a  rule,  short,  bnt  nearly  always  provided  with  a  high, 
often  richly  serrated  siphonal  prominence.  Only  one  exception  to  th.s  rule  is 
Wvn  1^  me,  ProptycL,  Karada,  which  is  provided  with  a  comparatively  short, 
Jwh  ricM;  serrate!  siphonal  prominence,  reaching  only  half  as  high  as  the  sipho- 
nal  saddle.  In  all  the  rest  of  the  Indian  and  Siberian  species  the  siphonal  promi- 
nence recalls  in  its  strong  development  Ptychite,,  St^ria  or  Gymmte*.  in  which 
genera  it  almost  acquires  the  importance  of  a  true  saddle. 

The  saddles  are,  as  a  rule,  elongated  and  narrow,  at  least  in  the  lower  tnassic 
representatives  of  our  genus.  In  many  species  the  lateral  lobes  ™  <>™^  cut 
off  along  their  exterior  margins,  as  for  instance  in  ProptycKHe*  Markhaw  (1 1.  VI, 
fi«  6)  These  characters,  however,  do  not  hold  good  for  tho  Muschelkalk  species, 
tte  sutural  line  of  which  is  very  similar  to  that  of  Beyrichite: 

In  all  my  species  of  lower  triassic  age  the  sutural  line  is  distinctly  ceratitio  and 
the  auxiliary  series  rather  simple,  ono  single  auxiliary  lobe  with  the  ~ 

of 
M 


of  an  adjoining  saddle,  or  a  prionitio  row  of  indentations,  being  preset  J 


Luschelkalk  species  are,  however,  distinguished  by  a  complicated  auxiliary  series. 
In  PraptyehUe*  Narada  the  sutures  are  brachyphyllic,  small  incisions  affecting  even 
the  very  tops  of  the  principal  saddles. 

In  the  lower  trias  of  the  Himalayas  the  genus  is  represented  by  four  species. 
Three  among  them— all  from  the  Otoceras  beds-belong  to  the  group  of  the  mm*<, 
Waagon,  whereas  the  last  one  from  tho  subrobustus  beds  must  be  placed  among  the 

A*.  Ma«Wi.lV  T»  H«  b«!„gb.i  S»r.j..o.  Htri«fcrUl*n  k*.  Uad.  d.  Wu*.  Wi.n.»rtl,.  B.f.  01,  L1X,  IBM, 
p.  ML 
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Pr'co*i.  It  is  closely  allied  to  P™./  >.-,  75 
HinuWayan  r*P«i^  Among  the 

^    "°  oth««  bW  close  affixes  to  P  I,  "8  88  an  fype, 

^ AU  »*  ^helkalk  spcciest^a^ 

Thus  we  arrive  at  the  follow.  L  ™™™J7!k   the  phc<lH  «rouP- 
occur  in  the  Himalayan  trias  JT*  ^"P"*  rf  "»  °'  ^ycA,^,  which 

!•  Section  :  hxidi. 

H.  Section:  meow, 
»  Sr.*,,/,,  Dien.,  Muschc.fe.llr. 

In  the  Salt  '      "        Xat,ka*t<',  Dien ,  Mu«,htlkalfc. 
of  which,  howeve^rTc^s  ^ZttZT  *  *  ^species,  *>ne 

Mediterranoa  Triasprovins,  loc  c7  PI  7x7  r  „ M°JS,S<mcs  (Cephalopoda  der 
^tematiepodticmoftJiis^''  X"'  %  °*  p"  215)'  to  th»  genus,  the 
^  the  shell  I  should  ZZ  ZlT^r  SUU  doubtfuI-  *™  the  general  shape 

frfe  specimen,  but  ih«„„.J ^tdl  more  ^P^edthanin  E.  v.  Moisisorics' 
^n  ofthe  spe;^?-^1011  ^  °f  ^  «»7  *  decided  by  a  close  exTnl. 

I.  Section  :  PBOPTYCIIITES  MJDI. 
^-  GaoPPoP  PROPTYCHTTE8  OLDIIAMIASUS,  YFaagen 
1.  P*wm«rM  MAKKtiAirr,  nov.  8p.  H.  VI,  fig.  ,  a>  b,  6  a>  b>  „ 

Jf'fftenttitmA 

Diw.rt.rof  th«.h^|       .       .  *'«■*■  Fig.  6. 

»       ...  mublficut  *ft'  J(^g  n"n-  86 

Hoigttof  U.  latt  rolutkin  f {t<"B  tfce  umbilw.1  iotnr«  38    "  " 

ThicWMMoflUlMtVulntio;  -     »  P-^S^l  .  as   :  p  " 

0J»»°f»«r«  wi/li*       «  lT'  P™3"0  der  3,«*'tarrw.D  Tri«pr»rini,  J.  e.  p.  •Jig]  !,:„,,  ., 


76 


HIMALAYAN  FOSSILS. 


Under  this  name  I  liave 


:ribe  two  fairly  well  preserved  specimens,  pro- 


vided with  parts  of  their  bodv  chambers  which  seem  to  he  closely  allied  to  Proph  • 
^t:lZ^,  Waagen  (Ceratjte  Formation  •*  » -  ^  « 

nf  th«  ffflr.lDricallv  oldest  species  of  the  trias  of  the  Salt  Range. 
"t^F  J  in  the  absence  of  any  sculpture  my  specimens  agree 
aJteSetlywithWaagen'sspeeiea.   The  volutions  ar.  thickly  lenUcular  with 
grounded  and  not  very  broad  siphonal  part.    The  I**  are  almost  flat ^nd 

icT  the  phonal  area  in  a  distinct,  though  obtusely  rounded  off  margin.  The  largest 
CsveJdiametor  corresponds  to  the  umbilical  region The  umbuical  niargin .» 
sharpened  into  a  distinct  edge  and  grated  from  the  unheal  suture  by  a  verh«d 
w all  which  in  the  last  volution  increases  rather  rapidly  in  height  The  sue  and 
shape  of  the  umbilicus  is  exactly  as  in  P.  oUtomi***.  So  U  the  configura- 
tion of  the  transverse  section,  bordered  by  barely  arched  lateral  parts,  which 
filone  evenlv  from  the  umbilical  margin  towards  the  siphonal  area.  Only  the  ais- 
obtuLfrounded  siphonal  margin  is  .bent  in  the  Salt  Range  form,  the 
rounded  siphonal  part  of  which  unites  with  the  flanks  without  forming  any  edge. 

The  overlap  of  the  last  over  the  penultimate  whorl  does  not  quite  amount  to 
one  third  of  the  height  of  the  former.   The  involution  does  not  take  place  exactly 

in  the  umbilical  margin.  .  . 

A  narrow  strip  of  the  penultimate  whorl  is  consequently  left  visible  inside  tho 

^tone  of  my  specimens  the  shell  is  partly  preserved.    It  is  perfectly  smooth, 

without  a  trace  of  sculpture.   ,  „ 

In  the  specimen,  figured  PL  VI,  fig.  6,  a  small  fragment  of  the  body  chamber 
only  is  left.  In  the  other  specimen  a  little  more  than  one  quarter  of  the  last  volu- 
tion  forms  part  of  the  body  chamber.  . 

Sutures.-The  sutural  line  »  rather  simple.  The  broad,  very  short  aphonal 
lobe  is  divided  by  a  siphonal  prominence  which  almost  reaches  to  the  height  of  the 
siphonal  saddle.  The  siphonal  prominence  is  pyramid  shaped  and  nchly  serrated. 
So  ib  the  siphonal  lobe.  At  the  base  of  each  of  its  terminal  branches,  a  larger  denti- 
culatfam  is  developed.  Although  it  distinctly  separates  the  two  portions  of  each 
terminal  branch  of  the  siphonal  lobe  in  the  specimen  PL  VI,  Fig.  4,  b,  it  is  certainly 
too  small  to  bo  considered  as  an  adventitious  saddle. 

The  siphonal  saddle  is  shorter  than  the  principal  lateral  one.   The  second 
lateral  saddle  has  a  depressed  top,  as  several  Salt  Range  species  of  PrOptjchUe* 
such  a*  P.  oldhamia„u»,  Waag.,  or  P.  ammouoide*,  "Waag.   All  the  saddles  aw 
obliquely  rounded,  as  in  P.  lawreucianut,  de  Kon.,  their  highest  point  being 
shifted  towards  the  internal  or  umbilical  side.   In  their  upper  portions  they  are  bor- 
dered by  parallel  sides,  whioh  slope  obliquely  towards  the  siphonal  margin,  but  are 
overhanging  towards  the  umbilical  region.   Hie  base  of  the  lateral  lobes  is  cut  off 
obliquely  on  their  external  side  and  the  indentations  reach  up  much  higher  along 
this  side  than  on  the  internal  one.   Even  in  the  auxiliary  lobo  this  tendency  to  de- 
relope  a  greater  number  of  indentations  along  the  external  margin  is  distinctly 
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In  comparison  with  P.  oldhamianu*  th™  ■   \nidl,nonfarJ-  auxiliary  saddle, 
lopmcnt  of  the  sutural  line.    In  the  silt  rThI  7  *  m0TO  dove- 

indited  by  son.  dentation,,  w]^«  *  «>7 

a  distinct  au.ili.u7  lobe  is  J^J*  0tnt  1^  T,**  iD  0Ur  ^ 

^ngly  serrated  ,ob.S  .hfch  -  ^„  J^rif  *  ^ 

broader  shape  of  the  saddle,    In  the  general  aLLe^f^  7"*  ^  th<5 
bean,  a  greater  resemblance  to  Provtvchil,*  l*mT?    .     f      8uturc9  our 
%  2),'  which,  according  to  wZZ  Z\Z  I*?  <l0C-cit"  VII. 

oldhamanus,  but  is  J£J^T^°Tt-    /     ™  CV°1Uti0nal  «°  * 

general  shape  and  it.  narrow  umbilicus Tn  s7o  hCid  "     l^T  °f  ifa 

rween  the  latter  species  and  P.  latifi^sin^Z  XFf"*  ****  be* 
sutural  line.  '  in  respect  of  the  development  of  its 

Locality  and  Geological  oomlinn  i« 
ft.ner ;  null,  of  Kuling,  Spiti  1,  Coll.  GrfeWih  Onctaob,  1,  C«U. 

Dr«,^0nS  matTlk  fr°m  th0  Himalayan  collection  there  is  a  verv  bad!* 
-*»  to  be  ,do„,,cal  with  P.  J,,,**™,'  but  exhibit,  traces  of  an  aaX  *2 

regretted,  that  th»  specimen  U  so  badly  preserved,  and  that  a  figure  V0^d 
the  unS  ^T-"8  °fa  of  -«h  ear-like  Sd^s  ^ 

Zr,  l  m  „  ^  ^  hom,>taxia".v  I  shall  describe  anl 

figure  tlm  spec,™  as  Pro^chite,  otoceratoidc,  in  the  Memoire*  du  Comite  sZw 

general  Khapo,  but  is  eas,],-  distinguished  from  the  true  representatives  of  this  subgenus 

£  GZ^r^  (n0t  8,mrPCDed)  *****       "*  *  *  P-Ptychitic  i 
But  Oriesbach's  specimen  is  too  fragmentary  to  allow  any  comparison  with  th„ 
8«benan  species,  especially  as  no  trace  of  sutures  is  visible. 
■r«v,,,._Fo,ai  rrwo  n,  Ctt,tiu  PoriIlWiM1(  ^  xvu .  %  uo 

C.£.OW«^.-PJ«tJ1t=J.1,i«l1»t«onU,.  Lo-erTn-  ol  tU  Hi 


^M,^ th,  Hi-Uk^  B«.G»]  illT.  IoA  X1II, 
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B.  Gboop  op  PROPTYCHITES  DISCOIDES,  Waagen. 
2.  Pboptychitks  sr.  ikd.  PI.  VI,  fig.  5,  a,  b. 

166S-    PIftMN  l*ur*»cia*iH,  Uri«Wk,  « parit,  P^axrau-logieal  BOlrt  oo  th«  low  triu  of  Himfuyu, 
R«,  6«l.  S«t.  Ind.  XIII.  H.  2.  p.  109. 

This  species  is  only  represented  in  the  Himalayas  by  a  single  fragment,  of  which 
it  is,  impossible  to  take  accurate  measurements. 

There  »  only  the  group  of  Proptychites  discoidei,  Waagen  (loo.  cit.  PI.  XX,  fig. 
1,  2,  p.  175)  among  the  Salt  Range  species,  to  which  this  form  may  bo  compared, 
owing  to  its  discoidal  shape  and  its  compressed  whorls,  which  have  nearly  parallel 
lateral  parts. 

To  a  height  of  25  mm.  of  the  whorl  corresponds  a  thickness  of  11  mm.  The 
lateral  parts  are  quite  flat,  thus  the  transverse  diameter  remains  almost  the  same 
from  the  siphonal  margin  to  the  umbilical  margin.  A  close  examination  only  shows 
that  the  greatest  thickness  of  the  volutions  coincides  with  the  upper  limit  of  their 
lower  third. 

The  siphonal  part  is  equally  rounded  and  passes  gradually  into  the  lateral  parts 
without  forming  an  edge.  The  umbilical  margin  is  sharply  rounded.  The  distinct 
umbilical  wall  is  very  low,  but  vertical.  Nothing  can  be  ascertained  of  the  shape 
and  size  of  the  umbilicus. 

The  involution  of  the  shell  is  very  inconsiderable.  The  overlap  of  the  hut  over 
the  penultimate  whorl  amounts  to  three  eighths  of  the  entire  height  of  the  former. 

The  fragment  described  here  is  composed  of  air  chambers  only. 

Sutures  —  The  sutural  line  exhibits  the  same  stage  of  development  as  in  P.  dis- 
coides,  although  it  differs  considerably  in  the  details  of  its  arrangement. 

The  principal  lobes  and  saddles  resemble  in  their  configuration  those  of  the  pre- 
ceding species  (P.  Markhami).  Tho  siphonal  lobe  is  much  slwrter,  than  in  P.  discoi- 
dea.  It  is  broad,  strongly  serrated  and  divided  by  a  high  pyramid  shaped  siphonal 
prominence,  which  does  not  attain  the  height  of  the  siphonal  saddle.  The  latter  is 
most  characteristic  owing  to  its  remarkable  height,  surpassing  in  this  respect  all  the 
rest  of  the  saddles. 

As  in  P.  Markhami  tho  tops  of  the  saddles  are  obliquely  shifted  towards  their 
internal  or  umbilical  side.  The  saddles  themselves  slope  less  decidedly  towards  the 
siphonal  part.  The  lateral  lobes  are  bordered  by  parallel  marginal  walls  which  are 
obliquely  cut  off  along  their  external  portion  near  the  base.  Here  the  dentations 
reach  considerably  higher  up,  than  along  the  internal  wall.  Tho  auxiliary  lobe  is 
prionitio,  being  composed  of  a  row  of  irregular  indentations,  which  are  all  situated  on 
the  same  level. 

The  saddles  diminish  in  height  in  a  very  regular  manner,  the  siphonal  one  being 
the  lugliest.  They  are  all  long  and  narrow,  and  tho  second  lateral  saddle  is  some- 
what depressed  above. 

Locality  and  Geological  position.  Number  of  specimens  examined.— Otoccras 
beds,  Kiunglung  encamping  ground  S.  W.  of  Niti  Pass,  1,  Coll.  Griosbach. 
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thi.  .p,^  il  «a»,  to  ba  ™ .U*°JUC<OT!'  *"ark«  to  lb.  aacription  „, 


Am™„  «.     T ""^"^  >«»  this  species  ^ractcm  of 

Among  the  rest  0f  the  Salt  Bam*  1«J»p?  it  .  , 

3.  p.  178),  is  the  only  one  w^JT    /     ^  (^  cit  PlXX. 

.butthesuturaUmo  of  3^ *  L.  oo^S 

of  development,  a  distinct  auxiliary  lobe  Zh?*  ,  \*  ^  moro  ad™>«>d  stage 
dentation*.  *  Zobe        developed  in  the  row  0f 

C  ISOLATED  8PECIES. 
3.  PHomcams  Sonwm  nov.  sp.  n  VI,  fig  g 

H«isitof  tl»  Utt  T,]at;on  f  from  tt>a  ombUfcul  «tnr»"  '      *      *  ** 


Optical 
The 


account  of  it.  inflated  whorls  and  Z         I  °  f DU8 

Our  species  is  nrlL  cWter  of  «•  "tuial  line. 

inner  volutions  arc  not  pr^rve!  mt^STT^'^10^^ 
inferred  that  a  tolemblr  lar^lmw  of  I  ^       -      °  ^  VOJution  tt"V  S 
Ifa*   Near  the  end  of  thTlTt  volutLlt  r  £    *  ^  «"  «mb? 

•nay  be  observed.  °lutl°n  *  sb&ht  "P***  from  the  normal  Sph*i 

tha  last  volution  overlapn L  J  L  n^T,  ^  mTO,Ution  18  n«^erv  oonsiderab^ 
height.  Tl^nZtrZt^*^^,™  ^  than        thirds  o7^' 

1.  P.  173)  among  tXZ^J  ZZ^tT'  ^  ^  *  *  % 
tives  of  the  genu.,  in  which  I  IS     ™,  ^  P    CT*  tte  SiberiAn  represent*. 

«■  congee  »  f—*     £  «*5 

»  larger  extent.  *  ^m0wsaed  by  volutins,  overlapping  each  other  to 

diamS  c^T*  °f  ^  Volutions  »  ^orn,   The  Wt  t™ 

—  curve  to^s  WjTSailWK 
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;„  the  shape  of  nearly  flat,  barely  arched  surfaces,  passing  into  the 

^  denweation    At  the  begm- 
of  the  last  volution  the  siphonal  part  is  rather  narrow  and  h.ghly  rounded,  but 
Zards  the  anterior  termination  it  gradually  changes  to  a  regular  semicircle. 

™rL  of  the  cast  is  perfectly  smooth,  without  trace  of  sculpture.  In  he 
diell  however  which  is  fairly  well  preserved  near  the  anterior  termination  of  the 
last  whorl,  very  numerous  and  delicate  falciform  lines  of  growth  may  be  observed ; 
tl  iL.  o7  growth  are  arranged  in  bundles,  separated  from  each  other  by 
•Xrvals  in  which  stations  rarely  occur.  These  bundles  seem  to  or.gmate  u. 
a  single  point  near  the  umbilical  suture,  but  gradually  diverge  towards  the  siphonal 
part  Whether  tins  latter  is  crossed  by  the  striations  or  not,  I  have  not  been  able 
to  decide. 

My  specimen  is  entirely  oliambered. 

Suturet.—  The  sutural  line  is  especially  remarkable  by  its  very  narrow  and 
elongated  saddles,  bordered  by  parallel  marginal  walls  and  by  the  broad  principal 
lobes,  provided  with  dentations,  situated  all  on  the  same  level. 

The  siphooal  lobe  is  broad  but  much  shorter  than  all  the  rest.  It  is  divided  by 
a  high,  slender  siphonal  prominence  which  is  not  serrated  but  provided  at  its  top  with 
a  distinct  siphonal  funnel.  Each  of  the  two  branches  of  the  siphonal  lobe  bears  at 
its  base  only  four  dentations,  which  are  all  on  the  same  level.  In  the  two  lateral  lobes 
the  base  has  three  strong  dentations,  which  arc  of  the  same  arrangement  as  m  the 
siphonal  lobe  but  accompanied  by  two  smaller  ones,  situated  a  little  higher  and  above 
the  base  of  the  marginal  walls.  The  principal  lateral  lobe  is  much  broader  than  the 
lateral  branch  of  the  siphonal  lobe  and  reaches  lower  down  than  the  second  lateral  one. 
The  siphonal  saddle  is  extremely  narrow  and  almost  as  high  as  the  principal  lateral 
saddle.  All  the  saddles  are  bordered  by  parallel  marginal  walls  and  are  equally  rounded 
above.  Their  walls  are  quite  entire.  The  second  lateral  saddle  is  broader  than 
the  two  other  principal  saddlos,  but  comparatively  still  more  slender  and  elongated 
than  in  the  two  preceding  species.  Our  species  has  the  shape  of  the  auxiliary  lobe  and 
saddle  in  common  with  P.  Markkam.  The  second  lateral  and  the  auxiliary  lobes  are 
on  the  same  level.  The  auxiliary  lobe  is  strongly  serrated  and  cut  off  obliquely 
along  its  external  side. 

Owing  to  tlio  bad  state  of  preservation  of  the  sutural  line  it  is  impossible  to 
say  whether  the  auxiliary  saddle  stauds  entirely  outside  the  umbilical  suture  or  not. 

Locality  and  Geological  potitiun.  Xumber  of  tjteciiWM  examined.— Otoccras 
beds.  Shalshal  cliff  near  Rimkin  Paiar  encamping  ground  ;  shales  above  the 
main  layer  of  Olocerat  Woodward! ,  Gricsb.,  1,  Coll.,  l)iener. 

Remarks.— It  was  pointed  out  in  the  introductory  remarks  to  the  description 
of  this  species  that  it  holds  rather  an  isolated  position  in  the  genus  and  cannot 
be  compared  in  particular  with  any  described  congeneric  forms.  It  might  conse- 
quently be  questioned  whether  I  have  been  correct  in  placing  it  among  the  genus 
Proptychilet.  One  group  of  forms  especially  seems  to  ho  connected  with  the  present 
species  by  a  remarkable  similarity  in  general  shape  of  the  shell.    It  is  the  group  of 
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tho  CeratUe*  nudi,  and  among  thorn  chiefly  CeratUe,  Siuri,  E.  v.  Mojsisovics 
(Cophalopodcn  dor  Mediterranen  Triasprovinz,  PI.  XXXIX,  fig  1,  p  44)  This 
species  is  also  provided  with  inflated  whorls,  a  still  larger  umbilicus  and  only  a  very 
fauit  sculpture.  In  its  general  shape  and  in  tho  mode  of  involution  CerttilL 
patella,  Waagen  (loo.  oit.,  PI.  IV,  fig.  2,  p.  51)  likewise  shows  some  resemblance  to 
our  species.  Points  of  difference  of  a  specific  importance  are  of  course  present  in  a 
sufficiently  large  number,  but  as  the  CeratUe,  nudi  comprise  so  few  species,  which 
differ  widely  among  themselves,  it  is  only  on  account  of  the  arrangement  of 
the  sutural  line  that  I  decided  to  consider  the  present  species  as  a  member  of  the 
genus  Proptychitet.  The  strong  development  of  the  siphonal  prominence  and  the 
peculiar  character  of  the  saddles  differs  so  much  from  anything  hitherto  discovered 
among  the  Ammonea  irachyottraca  that  I  am  obliged  to  consider  it  as  a  represen- 
tative of  Proptychitet,  but  as  an  isolated  type  of  this  genus. 

II.  Section  :  PROPTYCHITES  PLICOSI. 
4.  Propttchitks,  sp.  ikd.  ex  apf.  P.  obwqceplicato,  Waagen. 
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The  fragmentary  specimen  which  represents  this  species  in  the  Ilimilayan 
collection  consiste  of  the  outer  half  of  the  last  volution  only.  It  is  rather  unfortu- 
nate that  the  only  species  to  which  it  seems  to  be  closely  related,  viz.,  Proptychitet 
obliqueplicatwt,  Waagen  (loc.  cit,  PI.  XVII,  fig.  3  a,  2  b,  p.  183),  from  the  middle 
region  of  the  Ccratite  sandstone  of  the  Salt  Range  tria*,  is  also  founded  on  an 
imperfect  specimen,  in  which  only  the  outer  half  of  the  whorls  is  well  preserved. 

When  first  examining  the  specimen,  I  believed  it  to  be  a  fragmentof  a  Huvgari- 
tet  with  a  very  wide  and  open  umbilicus.  It  was  only  after  having  carefully  chiseled 
out  the  siphonal  part  that  I  found  the  specimen  had  nothing  in  common  with  this 
genus,  its  siphonal  part  proving  to  be  narrowly  rounded,  hut  not  provided  with  a 
sharp  keel,  as  it  first  appeared.  Thus  it  becomes  evident,  both  from  tho  shape  of  the 
shell  and  from  the  arrangement  of  the  sutural  line,  that  tho  specimen  must  needs 
belong  to  Proptychitet,  and  that  its  nearest  ally  was  a  Salt  Range  species,  which 
takes  a  somewhat  isolated  position  among  tho  congeneric  forms. 

As  much  as  can  bo  ascertained  from  the  fragment,  the  general  shape  of  the 
shell  seems  to  have  been  thick  and  disoiform,  with  a  comparatively  large  umbilicus 
and  a  narrowly  rounded  siphonal  part  The  overlap  of  the  last  over  the  penulti- 
mate volution  amounts  to  exactly  one  third  of  the  height  of  tho  former.  But  it  is 
impossible  to  state  the  oxtent  of  the  overlap  of  the  volutions,  as  no  trace  of  tho  inner 
whorls  is  left. 

The  transverse  section  of  tho  last  whorl  is  helmet  or  arrow  shapod,  recalling 
BeyrichUet  Khanikofi,  Oppel,  at  younger  stages  of  growth,  or  B.  ketM,  Dien. 
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The  greatest  traverse  diameter  oorr^ponds  about  to  the  ^bmcal  r^rgb, 
beine  situated  but  very  little  above  it.  From  this  pomt  the  la  oral  parts  comergc 
to^ds  the  siphonal  part  in  the  shape  of  very  slightly  arched  planes.  The  s.phon 
^  margin  is  not  sharply  defined,  and  the  lateral  parts  pa*  gradually  into  the 
iZtj  rounded  siphonal  area.  The  umbilieus  is  surrounded  by  a  high  perpend, 
cularwaU,whiehjoL  the  lateral  parte  in  a  rounded  off  but  distinctly  marked 

umbilical  edge.  .    .  .  . 

She  external  portion  of  the  sculpture  is  partly  destroyed  by  weathering,  line* 
folds  are  distinctly  marked  near  the  umbilical  region,  of  which  there  are  five  in  this 
fragment  There' may  consequently  have  been  nine  to  ten  in  the  entire  volution. 
This  is  also  the  number  of  folds  in  P.  oblig^licatu..  But  m  the  latter  specie* 
the  interior  half  of  the  lateral  parte  is  eo  badly  weather  worn  that  nothing  of  the 
sculpture  can  be  distinguished,  whilst  it  is  only  in  the  lower  portion  of  the  lateral 
parts  that  tbe  sculpture  is  distinctly  developed  in  our  species.  The  folds  seem  to 
flatten  out  gradually  towards  the  siphonal  margin,  but  they  disappear  entirely  before 
reaching  the  siphonal  area.  Whether  a  division  of  each  fold  into  two  branches 
takes  place  in  the  external  portion  of  the  lateral  parts,  as  in  P.  obUqneplicatu*, 
eannot  be  decided. 

My  specimen  consists  of  air  chambers  only. 
Suture*.—  Tho  sutural  lino  agrees  tolerably  well  witli  tliat  in  P.  oligueplicutu*, 
hut  is  only  known  as  far  as  the  commencement  of  the  second  lateral  saddle. 

The  second  lateral  lobe  is  mot  by  tbe  vortical  projection  of  tho  periphery  of 
the  penultimate  volution. 

The  siphonal  lobe  stands  at  a  higher  level  than  all  the  rest  of  the  lobes.  It 
is  divided  into  two  by  a  high  siphonal  prominence,  the  details  of  which  I  was  not 
able  to  examine.   The  lateral  branches  of  the  siphonal  lobe  are  strongly  dentatod  at 
their  base,  the  points  of  the  indentations  being  directed  towards  tho  adjoining 
siphonal  saddle.   The  siphonal  saddlo  is  Blightly  contracted  at  its  baso,  but  not  so 
decidedly  club  shaped  as  in  the  Salt  Range  form.   Its  marginal  walls  are  entire, 
and  its  apex  is  narrowly  rounded.   The  principal  lateral  saddle  is  both  higher  and 
broader  than  the  siphonal  saddle,  and  its  top  is  shifted  somewhat  towards  tho  inter- 
nal  or  umbilical  side.   In  ite  lower  portion  it  is  bordered  by  almost  parallol  mar- 
ginal walls.   Tho  principal  lateral  lobo  is  the  deepest  among  all,  and  provided  with 
sliarp  elongated  denticulations  at  ite  base,  which  together  form  a  very  prominent 
arch.   At  the  base  of  the  second  lateral  lobe  the  denticulations  are  arranged  in  a 
considerably  flatter  curve.   Tho  second  lateral  saddle  is  comparatively  short,  very 
narrow,  rounded  at  ite  apex,  and  bordered  by  parallel  marginal  walls.    Tho  broad 
auxiliary  lobe  is  on  tho  same  levol  as  the  second  lateral  lobe.    It  is  divided  by  tho 
umbilical  margin  and  is  strongly  serrated.    It  is  followed  by  a  distinct  auxiliary 
saddle,  which  is  qxiite  outside  the  umbilical  suture. 

Locality  and  Geological  position,    dumber  of  spteiment  examined.— Subro- 
bustus  beds,  Kiunglung  encamping  ground,  S.W.  of  Niti  Pass,  1,  Coll.,  Dumer. 

Hem/irk".— This  form  is  very  closely  allied  to  P.  obliqueplioatus,  Waagen,  as  far 
a."  can  be  made  out  from  two  rather  fragmentary  specimens,  on  which  the  two 
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species  in  question  have  been  fnim^     r  ^ 

*****  ^  weU>  JTtSSi  t^Tm^r1  ot 

ch.ef  points  of  difference  consist  in  the  st™™  f    ,  *  m  minor  detoik 
Salt  Range  species  and  in  the  baAwJfdtaST,  ^iT^  °f  tho  fold8  in 
of  the  lateral  part*.  ^  d"B8t,on  of  ^  folds  on  tho  upper  portion 

Thus  the  two  forms,  thoushthev  a™  ,  , 

different  species ;  but  there  are  no  oti^JZ^7       ^  hdm8  to 

P.  or  tbe  pr^t  ^m^^^^  * 

GYMJflTINiE,  Waagen. 
Genus :  XENASPIS,  Waagon. 
Subgenus:  VISHNUITES,  nor.  subgen. 
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Met  obtolcti  (or  DanubUet  according  to  the  latest  terminology),  but  considers  this 
specias  to  be  the  prototype  of  a  proper  genus.  This  genus  is  distinguished  from 
DanubUet  by  a  longer  body  chamber,  occupying  nine  tenths  of  the  last  volution. 
This  point  of  difference  U  oven  considered  by  Waagen  as  of  sufficient  importance 
to  remove  X.  plicatut  not  only  from  DanubUet  but  from  the  family  Ceratitidat 
altogether  and  to  transfer  it  to  the  CeUUimm,  characterised  by  a  long  body  chamber, 
which  occupies  from  one  to  ono  and  a  half  volutions.  As  however  X.  plicatut  was 
the  first  species,  described  by  Waagen  as  Xenoditcut,  it  must  be  considered  as 
prototype  of  the  genus  according  to  the  rules  of  paltcontological  nomenclature.  But 
the  two  other  groups  of  forms,  originally  united  in  the  genus  by  Waagen,  must  be 
removed  from  this  gonus  and  be  given  a  new  generic  designation. 

It  is  truo,  that  Xenoditcut  oarbmarim  was  described  by  Waagen  before  X 
plicatut  (in  Mom.  Geol.  8urv.  of  India,  1872,  Vol.  IX,  p.  355),  but  unfortunately  as 
Oeratitei,  no  new  generic  designation  having  been  proposed  for  tho  Salt  Range 
forms  in  question.  In  the  original  diagnosis  of  Xenoditcut  in  1879  none  of  the 
species  united  in  this  genus  had  been  designated  by  "Waagen  as  the  typical  one ;  nor 
is  it  possible  to  find  out  any  reason  for  excluding  Xenoditcut  plicatut  from  the  defi- 
nition of  the  genus.  Waagen  is  therefore  perfoctly  correct  in  considering  X.  plicatut 
as  prototype  of  the  genus  Xenoditcut.  According  to  the  rules  of  priority  there  is 
really  no  other  way  out  of  the  confusion  which  exists  with  regard  to  the  nomenclature 
■    of  the  lower  triassic  ammonites,  owing  to  an  erroneous  interpretation  of  this  generic 

Waagen  pleads  for  a  separation  of  X.  plicatut  from  DanubUet  chiefly  on 
account  of  two  reasons,  namely,  owing  to  the  different  length  of  the  body  chamber 
and  the  character  of  tho  sutural  line. 

In  X.  plicatut  the  body  chamber  occupies  nine  tenths  of  the  last  volution,  whereas 
in  the  Ceratitidat  one  half  or  but  exceptionally  three  quarters  of  tho  last  volu- 
tion is  part  of  tho  body  chamber.   It  is  true,  that  several  arguments  may  be  raised 
against  this  view.    It  may  be  mentioned  at  once  that  the  length  of  the  body 
chamber  is  altogether  a  rather  variable  character,  to  a  certain  extent  at  least,  and 
that  in  tho  family  of  the  Tropitidtn,  for  instance  the  length  of  tho  body  chamber  varies 
even  in  one  and  tho  same  species.   A  distinct  boundary  between  forms  with  long 
and  short  body  chambers  can  scarcely  be  drawn,  if  one  adheres  strictly  to  this 
character.   The  representatives  of  the  genus  Ptychitct  for  instance,  as  far  as  they  are 
known  in  this  respect,  are  provided  with  a  body  chamber,  which  as  a  rule  does  not 
exceed  in  length  three  quarters  of  the  last  volution.  2\  evghphut,  v.  Mojsisovios 
(Arktische  Triasfaunen,  pp.  89,  94,  PI.  XIV,  fig.  1,  2,  3)  makes  an  exception, 
being  provided  with  a  body  chamber,  which  almost  occupies  the  entire  last  volu- 
tion.  But  P.  euglyphut  is  so  closely  allied  to  its  congeneric  species  from  the  Arctic 
trias,  that  on  account  of  this  reason  alone  nobody  would  think  of  removing  it  from 
the  genus  PtychUei,  or  of  placing  it  among  the  Jrcettid*  distinguished  by  their  long 
body  chamber. 

On  the  other  hand  it  ought  not  to  be  overlooked,  that  even  in  this  instance  tho 
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-generic  Species  is  *fZ^jZ£^***^  and  the 

and  any  one  of  the  hitherto  know*  Sfl^  LZ^u- 
wh!ch  as  regards  their  sculpture  bear  the  LaL  2*.^ 
body  chamber  occupies  but  very  Utth  rmt  iST     u  T^^  to  X  the 
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value,  as  it  is  closely  connected  wiHL  J  "  Undoubte%  important  generfc 
Waagon  a*erfc  a  second  °hZlL  ^1^7?^™  *  the 

^acter,  namely,  that  of  the  sutural  lino  in  JW 

It  was  demonstrated  by  E  v  "U  •  • 
t-o  lateral  lobes  arc  gradually"  dXpTfrom  t  *  J**'  trUe 

already  in  pQrmian  tim     Jquiro^n  n     ^     But  p/^«*  had 
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lobe.  1     aom  m  onS^  form  with  a  angle  lateral 

of  the  genus  2)J*  Z ™£       . "  ^  Baa«*  tt  "        «»o  represente- 

tne  Himalayas,        m  the  oZL^i   ^  in  the  W  «»  * 
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tl«e  upper  Product!  **  "  W  ^        th°  ^P**  beds  of 

&SZ^f"t remarkabl7  Ien*th  of  *■ »>ody  chamber  in 
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be  found  in  E  v  .  ,    .V,0,ut,on*   To  tiaa  proceeding  an  analog  may 

author  hhnjf  hafS  «  d"**^**"**!**  to  which  family  tf* 
%-<^^^  *  the  group,  o7f  £ 

and  in  some  specie,  with  2Sl ^  00^^  ,'  TP  ^  ^  ^  TOlntion 
onehaHofavdution..  ^°°mpre89ed  ^  °Ven  «ban 
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Th  triassic  forms  of  the  Salt  Range,  belonging  to  the  two  other  groups  which 
Waagen  had  previously  included  in  the  genus  Xenodnc**,  and  which  are  most 
closely  related  to  Meekocera;  Hyatt,  have  now  been  placed  by  th»  au^or  m  tos  ast 
memoir,  under  the  new  generic  designation  Gyromle,*  Tins  genus  will  be  fully  dis- 
cussed later  on.  The  second  group,  represented  by  Xe>.odi*c»»  carbo»ar,«,, 
Waagen,  also  forms  the  type  of  a  new  genus,  for  which  the  name  Xenatpx*  is  intro- 

dUCeprom  Guroniie*,  Waasen  (Meekocerat  Mihi),  and  from  Ophicera*,  Griosbach, 
to  which  this  genus  bears  a  striking  similarity  in  its  general  shape,  it  is  especially 
distinguished  by  the  presence  of  a  longer  body  chamber.  In  none  of  the  specimens 
of  Ophicera*,  which  is  very  largely  represented  in  the  Himalayan  collections,  docs 
the  length  of  the  body  chamber  exceed  half  a  volution  by  more  than  one  twelfth 
part  of  tlie  entire  periphery  of  the  last  whorl.  The  same  remark  applies  to  the 
species  of  Gyronite*,  doscribed  by  Waagen  from  the  Ceratitc  beds  of  the  Salt  Range, 
whereas  in  Xe*a*pU  carbonari*  the  body  chamber  occupies  nearly  the  entire  last 

Xenatpit  carbonaria  of  permian  age  is  already  provided  with  distinctly  serrated 
lobes,  like  Ophicera*  or  Gyronitci  of  lower  triassic  age,  but  differs  by  the  absence  of 
an  auxiliary  lobe.  Among  this  tower  triassic  fauna  of  the  Island  Russkij  (Eastern 
Siberia),  which  is  approximately  homotaxial  to  tho  Himalayan  Otoceras  beds,  I).  L. 
Iwanow  has  discovered  a  form  which  is  distinguished  by  a  body  chamber  winch 
exceeds  throe  qtiarters  of  the  last  volution  in  length  and  which  must  consequently 
be  considered  to  belong  to  Xenatpit.  In  this  species,  which  I  am  going  to  describe 
in  the  M6moires  du  oomW  geologiquo  do  la  Russie  (XTV.  N.  3,  PI.  Ill,  fig.  3), 
under  the  name  of  Xenatpit  orienlalit,  tho  sutural  line  is  in  a  much  further  advanced 
stage  of  development  than  in  any  Ophicera*  or  Gyronitet,  the  baso  of  its  lobes 
being  provided  with  strong  digitations,  and  a  distinct  auxiliary  lobe  lieing  repre- 
sented in  the  umbilical  series  of  denticulattons. 

To  theso  two  forms  a  third  one  must  probably  bo  added,  wliich  I  described  in 
my  Memoir  on  tho  Ceplialopoda  of  the  Himalayan  Muschelkalk  as  Xmodiscu* 
MiddlemUn  (PI.  XXX,  fig.  6),  from  the  triassic  limestone  crags  of  Chiti- 
chun.1  In  this  species,  it  is  true,  the  length  of  tho  body  chamber  is  not  known ; 
it  differs  however  so  remarkably  from  Ophicera*  and  Gyronitet  by  its  extremely 
flat  shell  and  by  the  very  narrow,  compressed  whorls,  bonlorod  by  very  flatly  arched 
lateral  parts,  whereas  on  the  other  hand  in  those  characters  as  well  as  in  the 
development  of  the  sutural  lino  it  is  so  closely  allied  to  Xenatpit  orienlalit,  that 
I  am  obliged  to  consider  it  as  a  member  of  tho  genus  Xenatpit'. 

'  Jahrbuch  k.  !t.  iroI.  Rfk-K,-Anrt.  XL11.  379,  and  Ita.  Goal  Suit,  Ind.,  XXV.  183. 

*  U  *M  o«»ly  aftw  th*  pcblu-alioa  of  this  Mriuoir.  tha*  WwLRm'a  lat«t  now.  rfgardiiig  tht  nj»t«»»tic  jxmlKii  of 
Xwiittv  boeama  known  to  me.  I  owuequentlj  acccptnd  tho  gtaue  in  the  range  attributed  t»  it  hj  E.  v. 
Hojsiwriei. 

1  I  nay  add,  that  uxnt  of  the  •|HKiu«n»,  cooing  train  thi,  luo&lit;  oonaut  of  air  {hambm  orly.  »i>d  that  in  boik 
.f  thra  hat  mor*  than  got  half  of  tho  fcodj  chmubflr  betn  jireKrvsd.  PntWimto,  whiih  b  rallier  frrxjnMii  at 
Chitxhui,  I"  provided  with  a  b>ng  bo.lv  ebamUr,  but  in  auM  of  tie  apociiib-oa  docstb*  remnant  of  th*  I—1-  -L 
atowmt  to  ttuto  than  out  half  a  Toloti™. 
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fig.  4)  as  taw  soe.  „                        *«tted  and  figured  (Pi  xjv 

nm™™,ll„  -„U„,.__.        P              Th|8   form!   fl],n  r.^.  iJCS» 


provisionally,  as  belonging  to  xeuatpit  J™?1  ,also  P"**  to  consider,  at  least' 
dosenptwn,  it  seems  closely  aWed  to  L '  Jr  88  beon  P0111^  oxxt  in  the  special 
is  however  difficult  to  pronoun^^^  °™f  to  *  P^cular  .culpturTft 
the  length  of  tho  bod,  chamber  ^  * "1  f /f'-f*  P^tionf  £L80 
and  also  because  the  sutures  tiavc  ^  J^L"*        <Le  « 

Tho  examination  of  the  forms         con"dorably  from  weathering 
the  genus  X,,,^,  ^  to  ™££  to  »»  -preLntati^  of 

a  natural  genetic  series,  in  whicf|  tu  *  .  ™n  that  the?  «™*itute  toother 
Place  more  rapidly  than  *  o^^  -  the  sutu,al  ^  ^ 
pushed  by  a  shorter  body  chamber.  It  is  thZt  Gyront^  *hich  are  both  distin- 
?«^r*        the  two  genera  mentioned,  no  2^  ,0  6ePar»<° 

the  length  of  the  body  chamber  but  also  owin  It^  V?™'  °f  the  in 

Two  species  of  the  senug  T*-*M/.  !       V  tU"6- 
wMch  two  more  wi„  prooabiT  j^T  ^  -  established  with  certainty,  to 

distrilnuion  they  rnay  be  arranged  as  follows  :,  5  10  ***** 


Wt  Range,  ptrmiaa  (l)ppcr  p^,,^ 
2-  X.  oiurxTAiis,  Ken. 
Ea*ten,  SJ1*"»>  W  trina  (Otoeem.  h«b). 
3.  X.  Middlkmisfi,  Dim. 


4-  X.  (?)  sov.  «P.  Lvn,,  Dicn. 
B-ft  f«  ,.,e  U^tooe  „^  of  Cfaitic)|nD>  ^  ^  ^  ^ 

Wnagon  considers  the  eonus  .F™*™.-,  f„  k 
permian  times    Tl>  _T  ^ena*pu  to  bo  ropresontatiTe  of  Gymnitei  in 

i  supped  J  r^rnr  ™m  w;,ioh  supi,°rt  tus  »^  41" 

1 1  mis  genus  is  tho  ancestor  of  Ophiceras  Gnash  "S<*"«« 

G^Mito  Ifrr.  (Cephalopoda  of  tho  JIuschclLlk  Pi'  XXx\    « i  « 
logically  oldest  true  Ommilg,  from  th«    T  •    ,    '  7    XXX>  fig<  6->  fuo  g«>- 
P^vidcd  wiU,  sutures,  U^t^^r^Z^I^^  °f  Chit,'Ch,m'  " 

sculpture  onl^inlTe    ,^     '  ""T"  attaiDS  a  W°U  hfnd 

.    muooIq  or  covered  only  with  very  delicate  «dtol  fold,,  whereas 
1  Ji.fr.  Pt.  ii.  P.  ur. 
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a  well  developed  lateral  sculpture,  if  it  is  developed  at  all,  b  restricted  to  the  last 
Tolution  An  important  oharaeter  of  OpUtera.  which  recalls  Flemngite., 
Waagon,  consists  in  the  presence  of  a  very  delicate  spiral  stxiat.on,  which  I  have 
observed  on  the  cast  of  a  great  numhor  of  specimens.  But  in  none  of  the  species 
of  Xenatpa  or  Gyn>nite$  has  this  character  been  noticed. 

A  species  from  the  Himalayan  Otooeras  bods  is  as  closely  allied  to  the  genus 
Xe»*,pU  r*  Buddhaitet  Rim*  {OepMojnd*  of  theMuschelkalk  PI.  XIII.  fig.  3, 
XIV  fig  1  2)  is  to  a  true  Gymnitet.  In  general  shape,  in  volution,  and  the 
length  of  the  body  chamber  this  species  agrees  very  well  with  XauupU,  but  differs 
by  a  very  sharp,  knife  like  siphonal  edge.  I  consequently  prefer  to  consider  this 
species  to  bo  the  prototype  of  a  proper  subgenus,  for  which  the  name  VUhmite$  is 

introduced.  ... 
The  subgonoric  characters  can  be  easily  understood  from  the  following  descnp- 
of  the  only  species  by  which  this  subgenus  is  represented  in  the  Himalayan 

1.  ViflHNUiTra  Pbaxambha  nov.  sp.  PI.  VII.  fig.  4,  5. 

fig.  4. 


DUatUiof  th«.b,U  fT  n,nU 

19  „ 


,    .      (  from  tht  umbilical  luture 
H«ight  of  th.  lMt  volauoa  I   m    n    pre^diag  whorl 

Thietatal  of  the  litl  volution  


23 
17 
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This  species  recalls  in  a  striking  manner  some  forms  of  Pinacocerat,  in  its 
outlines,  especially  of  the  rather  strange  species  first  described  by  E.  v.  Mojsisovics  as 
Piaacocerat  negleetum,1  which  will  probably  have  to  be  looked  upon  as  tJie  re- 
presentative of  a  proper  subgenus,  although  transferred  later  on  by  the  same  author 
to  Gymnitet*  on  account  of  its  sutural  line. 

The  general  shape  of  theBhell  is  very  flat  and  disciform,  with  Blowly  increasing 
numerous  whorls  and  a  wide  umbilicus  as  in  Xeaa*pi»  orwntalii.  The  volutions 
overlap  each  other  to  the  extent  of  a  little  more  than  one  half  of  their  entire 
height. 

Tho  transverse  section  is  almost  three  times  as  liigh  as  broad,  in  the  last 
volution  of  the  smaller  specimen,  corresponding  to  a  diameter  of  the  shell  of 
about  60  mm.  The  largest  transverse  diameter  is  situated  a  little  below  the  middle 
of  the  height  of  the  whorl.  The  lateral  parts  are  quite  regularly  arched  and  join 
in  a  knife  like,  sharpened  siphonal  edge.  They  slope  very  gradually,  and  without 
any  intervention  of  an  umbilical  wall  or  margin,  to  the  umbilical  suture.  They 
thus  join  the  lateral  parts  of  tho  preceding  whorls  under  a  very  flat  angle,  and  in 
this  tho  stiape  of  the  plate  shaped  umbilicus  recalls  the  flat  umbilici  of  Pino- 
cocerat  Dameti,  v.  Mojsisovics  (Cephalopoden  der  Mcditorranen  Triasprovinz, 
PL  LIL,  flg.  9,  p.  195)  and  its  allies. 

'  E.  r.  Xoi.inru,,  Dm  pb},se  om  HJU.H.  1.  Tbeil :  AbUodlgn  k.  V.  gnl  HtitU  An-r,  VI.  ISA 
PI.  XXV11,6S.S,  p.  6tt. 

•  E.  r.  «.,'..«««,,  CpUlopodnio  Mcd.urrura  Tri.rpTo™*, Mi.,  X,  p.  1S3. 
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As  in  Buddhaite*  Rama  tho  v»-f    .  88 

Gmmte,  (?)  ,  *    ,  .         a*  »  described  by  E   v   MnJ  7 

too  delicate  to  allow  aXLn.  Ty  VisU,,°  ^  the  1^ L TZT"" 

iu«  a  ttibtinct  reproduction  in  thn  fi.M,™  °^  but  they  are 

cha  J    C^'Dbered  ^  °f  'hc  'Olsons ^freo  fr^       ,  * 

chamber  of  my  large,  speciinoil  tt         "  J™/"**  sculpture.    Even  in  the  body 

te  the  numerous,  delicate  an.  of  gro"1^Jh1cC^^"POart  "  ^ 
are  strongly  bent  forward  ia  tho  9  ' Jh,ch         «"»  surface  of  the  shell.  They 

Zw  Zrti0Y thoIateraI  ^^X2^f  ^  fa,«*™  *  2 

£   Some  of  tbe  ^  0,n  touch  =  ti^ 

«  oompri, 

of  the  sutura.  lbc  -    ' ^J^£-*ta  specimen,  no  J£ 

JW„._Tho  sutures  arc  almost  niw     ^       V°M>0n  is  ,,rokra  off.' 
of  Op  W«,,  Griasb.,  ospooulJv  in  n  f  f  7  ? ^  ^  th<*<>  »  »«V  ^fes 
hoover,  that  in  the  J  ^  *«»  the  one  JJ^ 

^ent  is  exhibited,  .d^*»»  a  more  irr^ 

moredBtmct  auxiliary  element  P  ^S  m  the  ^deney  of  developing 

P-unt^:^  by  a 

funne Ubovo.    The  two  lateral branoTes  LTJ-    ,        ^  »  *****  -Ph-ud 

lateral  lobo  is  considerably  ^  f  ^  ^ 

* bu*  the  dentations  formin/toTX     na™w  ^     *  »  — «  at 

»  »kewl8e  serrated  and  is  on  The  ^  level  ,3  h  ,  ^  ^  ,oteraI  *»be 
«i  Pmeipa,  lateral  ^  «  «•  "e  auxiliary  serios.  Thesiphona! 

Ca^^18  bUtt'^— hbLer. 

*****  *"*■**«- 

«•*<■.   In  the  portion  adioinin*  tL        7,  18100  mto  two  distinct  ole- 

»  rule,  very  smau  and  r^Z  l>         °   /        ^  tho  ^^oJ  L  Z 

«*  -re  i-^  XSJ^.LT1'?  P°rti0n  °f  ^  *^  * 
arrangement  is  unequal  in  difforlV  T  P  °n  th°  9^im^  (eS-  4a)  this 
f^ively  ,argor  6^2^^^  in  most  of  them  a  ooa^nd 'coT 
^auxiliary  series.    This  dZopZnt  oltt      7  h*"m  ^  *"°  P°rti<™  * 
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Locality  and  Geological  portion.  Number  of  tpeciment  examined.— Otoccras 
beds    Shalshal  Cliff  near  Eimkin  Paiar  encamping  ground  2,  Coll.  Diener. 

Genus:  FLEMINGITES,  Waagen. 

JS98.  FteniPfUa,  Wtafcn,  J»ktb.  k.  U.  ?»ol  ncicki-Anrt.,  XLII,  p.  J80. 
1892.  JW.J..«.  W««-.  B«.  OeoL  8«rv. 

189S.  W«g«.  8»H  B»>g«  fo»iU,  P»L  I.di»,  «r.  uli.  II,  Po»J.  t»»  tl»  Centite  Forma- 

tion, p.  185. 

The  genus  FlemingUet  was  introduced  by  Waagen  for  some  of  the  most 
conspicuous  and  strangest  ammonites,  which  exist  in  the  triassic  deposits  of  the 
Salt  Range,  Ceratitet  flaming  ianvt,  do  Koninck  (Quart.  Jour.  GeoL  80c,  XIX, 
p.  10,  PI.  VII,  fig.  1),  is  considered  to  be  prototype  of  this  genus.  The  disciform 
shell,  a  rather  small  involution,  which  results  in  a  very  large  and  flat  umbilicus 
and  a  distinct  concentric  or  spiral  striation,  are  among  its  most  remarkable  charac- 
ters. 

Outside  the  triasaio  deposits  of  the  Salt  Range,  where  FlemingUet  is  represented 
by  not  less  than  seven  species,  no  representative  of  this  strange  genus  -was 
known  with  certainty  up  to  now.   Waagen,  it  is  true,  pointed  out  that  Ceratitet 
cratteplicaltu,  v.  Hauer,1  and  0.  tlriaiut,  v.  Hauer,*  might  most  probably  belong 
to  FlemingUet,  but  to  me  their  relationship  to  this  genus  does  not  seem  to  be 
proved  in  a  convincing  manner.  Both  in  their  sutural  line  and  in  the  comparatively 
thick  transverse  section  of  their  volution  they  remind  one  more  of  true  Ceratitet 
than  of  FlemingUet.   As  regards  their  sutural  line  1  have  pointed  to  its  similarity 
to  Saponitet  in  my  memoir  on  the  Cephalopoda  of  the  Muschclkalk.   The  presence 
of  a  spiral  striation,  which  is,  however,  barely  perceptiblo  in  O.  craitcplicatut, 
cannot  be  looked  upon  as  a  decisive  character,  as  it  is  most  magnificently  developed 
in  Ceratitet  Oebergi,  v.  Mojsisovics  (Arktische  Triasfaunen,  PI.  VIII,  fig.  3, 
p.  33.),  most  certainly  a  true  Ceratitet  of  tho  Folarit  group,  owing  to  its  falci- 
form ribs,  rising  in  strong  umbilical  thorns.   I  may  add  that  my  suggestion, 
that  C.  ttriatut  and  C.  cratteplicatm  actually  belong  to  the  genus  in  which  they 
had  been  placed  originally  by  P.  v.  Hauor,  is  not  only  based  on  the  figures  and 
description  given  by  this  author,  but  is  confirmed  by  a  personal  examination  of  von 
Bauer's  materials  in  the  collection  of  the  Vienna  Natural  History  Museum. 

True  representatives  of  the  genus  FlemingUet  are,  however,  present  in  the  lower 
trias  of  the  Himalayas.  Here  the  genus  is  represented  by  four  species,  three  of 
which  occur  in  tho  subrobustus  beds,  whereas  a  single  one  is  already  met  with  in 
the  Otoceras  beds  of  Spiti,  togethor  with  Namitet  hiwiottamtt.  Thus  in  the  Hima- 
layan trias  the  genus  makes  its  appearance  in  somewhat  lower  beds  than  in  the 
Salt  Range,  whore  all  the  speoies  described  by  Waagen  are  confined  to  the  Ueratite 

1  P.  f.  Baurr.  IMitfgt  tar  Kmatoiai  der  Ccpb>lapod«D  »w  dor  Triu  too  Bonus.  N««  fondo  am  d«o» 
MuduDulk  tot  Ilu  IMog  kd  S»r»i*ro.   Dcoluskr.  ktia.  Mad.  d.  \Sirn.  Wion.  MX,  1888.  PI.  IV.  fig.  2, 

'  /W,  PL  IV,  ts.  1.  p.  Ml 
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sandstone,  which  occupies  approximately  the  same  position  as  that  of  the  Himalaran 
Bubrobiistus  beds. 

The  three  species  belonging  to  the  latter  horizon  are  closely  related  to  Salt 
Bange  forms.  Two  of  them  have  their  nearest  allies  in  Fl.  trilobalut,  Waag  and 
m  Fl.  compresiu;  Waag.,  whereas  the  third  ono  probably  belongs  to  the  group  of 
H.  ghber,  Waag.,  although  the  strange  development  of  the  siphonal  lobe  is  not  so 
distinctly  marked  as  in  Hie  Salt  Range  spocies. 

To  the  characters  of  the  genus,  as  they  wore  described  by  Waagen,  no  new 
information  can  be  added  after  the  examination  of  the  Himalayan  species.  In 
one  of  my  specimens  of  Flemingitei  Rohilla  the  body  chamber  comprises  exactly 
one  half  of  the  last  volution  in  length.  But  as  no  trace  of  tho  margin  of  the  aper- 
tural  is  preserved,  tho  total  length  of  the  body  chamber  probably  did  exceed  one 
half  of  a  volution. 

According  to  their  affinities  and  geological  distribution  tbe  Himalayan 
of  this  genus  may  be  grouped  as  follows  :— 

a.  Group  of  Fiim  inches  vancs, 
1.  tt.  »p.  ind.  «  tf  trihUto,  subtolnstu*  bed». 

6.  Group  of  FuxnrcrHs  glabee, 
*.  fUminfitet  RokilU,  n.  »p.,  cubrobustai  beds. 


e.  Groap  of  Flimlnoites  FLgMiNGiiNcs,  de  1 

3.  Fltmin filet  Salj/a,  n.  ep.,  eubrobuattu  bed*. 

d.  Isolated  species. 

4.  PUmi»fitt»  guyerdeli,  a,  sp,  Otooeras  bed*. 

As  regards  tho  systematic  position  of  Flemingitea  I  fully  agree  with  Waagen 
in  placing  this  genus  among  the  Ammotiea  Iciottraea  and  at  a  member  of  the 
Oymniiina,  in  spite  of  the  comparatively  strong  sculpture  which  is  developed  in 
somo  of  the  Salt  Bange  species.  The  configuration  of  tho  siphonal  lobe  in  the 
sutural  line  and  the  tendency  to  develop  adventitious  elements  are  such  remarkable 
characters,  that  they  must  bo  considered  as  being  of  the  highest  importance  for  the 
systematic  position  of  tho  genus.  In  none  of  the  Himalayan  specie!)  is  a  strong 
sculpture  to  be  seen.  They  are  either  perfectly  smooth  (Fl.  guyerdett)  or  provided 
with  broad,  flat  folds  of  insignificant  character. 

Gbouf  of  FLEJIINGITE8  NANUS,  Waagen. 
1.  Fleminoites  sf.  ind.  ex  aff.  trilobato  (Waag.) ;  PI.  XVII,  fig.  2. 


Dimtntitmt. 

Diameter  of  tt*  iMl  

r.         „     „     UUlMUciH  ...... 

Htiufct  of  tkt  Utt  v„l«tfo„  {    ^  -ilrl 
t  tlx  lut  lolmioa  ".      .      .  . 
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Wo  possess  only  a  single  specimen  of  this  species  and  this  even  has  been  much 
weathered.  It  is  very  closely  allied  to  Flemingilei  trilobate*,1  Waagcn,  from  the 
upper  region  of  the  Ceratito  sandstone.  As  my  specimen  is  not  sufficiently  well 
preserved^  to  merit  a  new  designation,  I  profor  to  describe  it  tentatively  as  *p. 
ind.,  although  better  material  may  even  prove  its  identity  with  the  Salt  Range  species, 
to  the  nearest  allies  of  which  it  certainly  belongs. 

The  general  shape  of  the  shell  is  disciform,  with  compressed  whorls  and  a  very 
flatly  rounded  siphonal  area,  bordered  by  sharply  rounded  off  marginal  edges.  The 
whorls  overlap  each  other,  hut  very  little  that  of  the  list  volution  over  the  penulti- 
mate  one  amounting  to  about  one  quarter  of  tho  height  of  the  latter. 

Tho  transverse  section  of  the  last  volution  is  twice  as  high  as  broad.  The 
largest  transverse  diameter  corresponds  to  the  lower  third  of  the  entire  height. 
The  lateral  parts  are  but  flatly  arched  and  are  separated  from  the  broad,  siplwnal 
part  by  rounded  off  marginal  edges,  as  has  beon  stated  above.  In  the  inner  volu- 
tions the  siphonal  part  is  natter  and  the  marginal  edges  are  more  distinct  than  in 
the  last.  whorL  The  same  phenomenon  is  exhibited  by  many  forms  of  the  Heeko- 
ceratidic,  for  instance  by  the  group  of  the  Gyronitet  semirottmdali,  Waagen.  The 
lateral  parts  slope  in  a  very  regular  curve  to  the  umbilical  suturo  without  forming 
any  umbilical  edge.  The  last  portion  of  this  slope  above  tho  umbilical  suture  is 
rathor  steep,  but  cannot  bo  considered  to  be  a  distinct  umbilical  wall. 

The  sculpture  consists  of  flat  radial  folds,  similar  in  shape  and  strength  to  those 
in  the  group  of  the  Ptychitet  rugiferi.  Thoy  originate  near  the  umbilical  suture 
and  gradually  die  out  before  reaching  the  siphonal  margin.  Tho  surface  of  my 
specimen  is  too  much  weathered  to  allow  an  opinion  being  expressed  as  to  wbother 
the  unequal  strength  of  different  folds  is  a  proper  character  of  the  species,  as  is  tho 
case  in  Flemingites  trilobattu,  or  is  due  to  the  irregular  weathering  of  tho  shell. 
There  may  liave  been  about  seventeen  folds  in  the  last  volution,  but  they  are  not 
regularly  distributed,  and  arranged  at  unequal  distances.  The  sculpture  of  the  inner 
whorls  lias  been  quite  destroyed. 

As  there  is  no  trace  of  the  shell  preserved,  nothing  of  the  spiral  striatum  is  seen, 
which  is  so  distinctly  marked  in  Ft.  trilubatut.  Traces  of  a  spiral  striatum  are,  bow- 
ever,  visible  on  tho  cast  in  a  few  places  of  the  siphonal  area,  especially  near  the 
anterior  termination  of  the  last  whorl. 

The  specimen  is  composed  of  air  chambers  only. 

Suture*.— The  sutures  agree  almost  perfectly  with  those  in  Fl.  trilobalm  with 
the  exception  of  the  auxiliary  saddle,  which  is  considerably  smaller  and  less  distinct 
in  our  specimen. 

The  siphonal  lobe  is  very  broad,  and  distinguished  by  a  very  conspicuous  in- 
dentation in  each  of  its  lateral  branches.  The  outer  portion  of  the  lateral  branch, 
adjoining  tho  siphonal  prominence,  is  rathor  short  and  small,  whereas  the  inner  por- 
tion is  provided  with  (strong  donticulations  and  rises  to  tho  same  level  as  the  second 

1  W,  Waofto.  S-i)t  lUngt  foocilj,   p.l.  India,  Mr  II,  Fmib  from  tho  Cenlltt  Formation. 

n.  xti.  sg.2,0.  m. 
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lateral  lobe.  The  principal  lateral  Mu.  •  93 
one  and  strongly  serraj,  the  d^ti^^^  ««  siphon* 

lobe  bo.ng  much  longer  than  tUoso  he  mn     h?rP'y  WbW        «f  «E 

pnnapal  lateral  saddle  are  of  almost  oquaUii  t^IT  WaUs'  Th<!  ^ho^  *nd 
very  little  in  height.    They  are  cont^  heW  T**8  »»  ^  bn* 

without  any  indentations.  The  sooondZZ7  ^  ^  rWUulad  *bov°  »nd 
in  shape,  but  is  on  a  smaller  scale.  The  sJnA  Ut,*^1™  the  P^l*  one 
below  and  slightly  depre^  al)or0(  8  ^ilv     e  V!^«»EoW 

by  an  auxiliary  lobe,  which  i*  remarklv  1,      J,  r°Unded'    14  fa  foll°™* 
lateral  lobe;  from  tlds  lobe  the  sntural  line  rta I?       ""^  than  ,bo 
auxniary^ddle,  which  is  auito  Wbti.^^^  ^  *  a 

ZowfcVy  o»rf  Ofologionl  portion     kLIT,    ^  the  PIec^>S  lobe, 
bustus  beds,  S.E.  of  Jluth,  Spiti  1,  Coll.  Griesbach  ""^.-Subro- 

Semarkt.    Ah  far  as  conclusions  mav  be  drawn  W,  i. 
exhibits  a  striking  similarity  to      /rtf^.,  ^Iw     "V™11  8       specimen,  it 
however,  that  owing  to  woathorinn.  it  is  in,™,';,  i  mmt  be  borao  ™  mind, 

portal  character,  of  the  ^ ^       ^  —  of  the  im-' 

arrangement  of  the  spiral  striations  on  the  sheH  Z  «       \  7       fOT  th« 
tions,  which  Ls  rather  characteristic  in  J,  VXl'Z  ^      ?"?  °f  th°  ^  Volu* 
intercalated  between  two  strong  on*  £ ^ ^"^^  fold  ,)eing  ^orally 
two  species  is  very  remarkable,  efpLX  thelZ  2^  f    '  in 
-entof  the  extraordinarily  broil 
lob.  and  ^dles.  In 

the  auxiliary  saddle  is  of  minor  importance.  difference  m  the  shape  of 

However,  I  prefer  to  consider  this  specimen  as  a  „m„,  m   .     ,  . 


Group  op  FLEMINGITES  GLABER,  TVaagen. 

2-  FlBMlIf01TB8  RoHILLA,  KOV.  SP.     H.  XVin,  fig.  2,  3,  4  .  p,.  ^  %  j 

iw«rftb.Mi   a  xvm.  tg. »  fc.*. 

HeiRfct  of  the  U»t  rolntioo  f from  ,he  "nsbilioal  «,t"u»    '      .'       3;    "        ^  ' 

pr^eT^nTof  theT!^  ^  'T  8Pecimon9»  °f  two  are  fairlv  well 

tbe  Shalshal  cliff  ,L ^ZtTTt  f**  '  *****      °*  "tob-*-  boAs  of 
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The  species  is  Tory  flatly  disciform,  with  compressed  whorls,  a  flattened  siphons! 
part  and  a  wide  and  shallow  umbilious.  The  volutions  overlap  each  other  to  the 
extent  of  rather  loss  tluin  one  quarter  of  their  height. 

The  transverse  section  is  a  little  more  than  twice  as  high  as  broad,  it*  largest 
transverse  diamotor  being  situated  a  little  below  the  middle  of  the  height  of  the 
volutions.  The  lateral  parts  form  a  flat  arch.-  They  slope  regularly  towards  the 
umbilical  suture  into  which  they  pass  without  forming  an  umbilical  odgo  or  wall. 
Only  near  the  anterior  termination  of  the  largest  specimen  (PI.  XVIII,  fig.  2)  an 
indistinct,  rounded  umbilical  wall  is  indicated  by  the  last,  steep  portion  of  the  curve, 
in  which  the  lateral  parts  bend  down  to  the  umbilical  suture. 

The  siphonal  part  is  perfectly  flat  and  bordered  by  distinct,  sharp  margins,  which 
persist  even  in  later  stages  of  growth.  The  species  should  consequently  be  con- 
sidered to  belong  to  the  Flemiagitet  triangulares  whereas  in  the  Salt  Range  only 
rotuudati  or  temirolundati  aro  known.  But  the  biangular  shape  of  the  siphonal 
area  is  certainly  of  too  indifferent  systematic  value  to  justify  the  grouping  together 
of  forms  on  account  of  this  character  alone. 

The  sculpture  recalls  that  of  Flmingitet  radiatut,  "Waagen  (Ceratite  Forma- 
tion, PI.  XI,  fig.  1,  p.  197).    It  consists  of  numerous,  flat  and  broad  radial 
folds,  which  are  seen  on  tho  inner  volutions,  but  become  weaker  towards  the  com- 
mencement of  tho  body  chamber  and  disappear  completely  on  the  latter.  The 
folds  are  quite  straight,  broadly  rounded  above  and  extend  across  the  lateral  parts, 
from  the  umbilical  region  to  the  siphonal  margin,  which,  however,  they  do  not  reach 
Their  Btrength  varies  in  different  specimens.   They  are  nuoro  distinctly  developed  in 
the  specimens  figured  PI.  XVIII,  fig.  2  and  3,  and  are  most  strongly  developed  near 
the  anterior  portion  of  the  penultimate  whorl,  whereas  in  tho  body  chamber  tliey  are 
completely  absent.   In  the  first  specimen  they  are  very  equally  distributed  but 
gradually  dio  out  towards  the  anterior  termination  of  tho  shell,  although  the  latter 
is  still  entirely  chambered.    In  the  remainder  of  tho  specimens  the  sculpture  is  but 
faintly  represented  on  tho  innor,  and  completely  disappears  in  the  anterior  portion 
of  tho  last  volution.  The  number  of  folds  likewise  varies ;  on  tho  last  volution  of  the 
largest  specimen  (PI.  XVIII,  fig.  2)  they  occur  at  very  irregular  intervals.  On 
the  sculptured  part  of  this  volution — comprising  about  three  quarters  of  it— seven- 
teen to  eighteen  folds  may  be  counted,  whereas  there  are  only  eleven  to  twelve 
in  the  penultimate  whorl.   But  the  character  of  the  sculpture,  in  spite  of  the  ir- 
regularity of  the  strength  and  arrangement  of  tho  folds,  remains  the  same  in  all  the 
specimens,  and  consist  of  low,  broad,  single,  radial  folds,  and  consequently  the  slight 
differences  noted  seem  to  me  of  too  insignificant  importance  to  justify  a  separation  of  the 
specimens  figured  PI.  XVIII,  fig.  2  and  3,  even  as  mere  varieties  of  the  same  species. 

In  the  type  specimen  (PI.  XVIII,  fig.  4.)  part  of  the  shell  is  preserved,  showing 
a  concentric  spiral  striation,  consisting  of  numerous,  delicate  striao,  which  are  sepa- 
rated by  Rlightly  irregular  intervals.  On  the  internal  cast  this  spiral  striation 
appears  considerably  weaker,  but  also  quite  distinct,  although  only  in  places  which 
have  not  boon  oxposed  to  weathering.  On  the  siphonal  part  tho  spiral  striation  i» 
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•bsent  I  bare  not  been  able  to  dismt-»»  ^.  95 
tion  of  the  radial  sculpture.  "y        of  ^h,  following  the  diroo. 

In  tbe  specimen  figured  on  PI  XTIII  ft 
«ame  species  on  account  of  the  perfect  J  "fx    •      h  1  Ur*  ^rmincdas  the 
sculpture,  although  tbe  Spiral  £^J?£*  *nd  in  -J-*-  7i 

risible,  owing  to  wcatherL  t^hZ  l    ,    ^  °f  the  ratural  ^/are  not 
tion  themarginof  tbe  aPertu^ ™t  nf ' ^  ~  Wf  °f  *  ^  ^« 
%•  1,  one  quarter  of  the  last  volu^u  foZ^art  if  tK  WP1- 
my  specimens  are  entirely  chambered  chamber-   ™«  rest  of 

in  the  Salt  Range  species!  £ — picuous  chameter 
Ponded  on  cad,  side  with  a  £T  "    !f    "  ^  8ipbonal 
"mail  oen,ral  Prominence,Tnder  wht£  the  ,7     ,  «■ 
whieb  almost  take  the  shipe  0f  IdT^H       '      ^  ^    Tho6e  Mentations, 
tt.  deep  sipbonal  lobe.   iTonr  snl™ ^7*'  are  «W  W 

-encomay  be  ob,r,ed.  n  Z^ZZT^t^T  "  J*  ^  ^ 
Part  is  perfect,  and  I  was  therefore  obli^  te  ?  ™  ^  ^  the  81>honal 
details  of  this  arran^ment  at  Z  1.  T  *  my8el£  with  stud>™g  the 
XVIII,fig.2,andPl.XxTfig  1       P        ^  *  the  *peCimen8  fi^d  PL 

^iJX^SSX?:  th0DalrT'Den-  ^  ^  -F-  -  a  proper 

regular  arch,  but  that  T?  ^  **%  *  d"»  not  fo™  a 

rounded  indentation  °"  by  4  8ma11' 

smaU  dimensions.   Beth  th7lJ*~  .  5*  "  P°mted  ,obul°  of  eXtromdy 

««rse  much  too  smaU-thl  at  iTw  k    I  indontation  a"  «* 

tion-to  properl/mL  n  ?      °  7  P8™?1*1*  »*thout  a  close  esamina- 

r^iH^l":  of  adventitious  element,   Novortheh»s  tZr 

«t  its  base,  Uo  " P  JSk  ^  T  "   ^  ab°Ut  "Ve  stimulation 

nent.  B-TfaT^  t^^STL^  *  ^  ^ 
little  lonirer  H,™  /i        7   ™  '  "g*  lf  tbfi  medmn  01108  seem  to  be  a 

^ulatioTs  whtrl  °f  \a  bU,e  fUrtLer  d°WD  than  th0  8iPhonal  i  denti- 

but  reach  htT        ^       °  BUmb0r  °f  ab°Ut  e«ht'  form  ™  ogiral  arch, 

«  m^h  Rfc  UP  f  °Dg  th0IeIt4)rna,  (siph0Dal)  ™e  -°°nd  Iato^ 

latTl  1,  ^     ;und  Pr°Vlded  With  fiV°  to  8ix  denizations  below.   Tbe  principal 

toitiBbTl!!  ?aSt    11  iS  b0rdflred  by  P11™"01  8id08«  wh«« 

»aaaio  is  slightly  contracted  at  iU  base. 
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The  second  lateral  saddle  is  short,  very  narrow,  and  provided  with  a  small 
indentation  at  its  base  on  the  umbilical  side.  It  is  followed  by  a  flatly  rounded 
auxiliary  lobe,  whieh  bears  three  or  four  strong  denticulations.  Outsido  the  umbilical 
suture  the  commencement  of  a  small  saddle  is  visible  in  the  largest  specimen,  but  iU 
greater  portion  is  cut  off  by  the  umbilical  suture. 

Looalitu  and  Geological  poiilion.  Number  of  tperimeni  examined.— Subrobus- 
tus  beds.  S.E.  of  Muth,  Spiti  2,  Coll.  Gricsbach  ;  Shalshal  cliff  near  Kimkin  Paiar 
encamping  ground  1.  Coll.  Kener ;  Bambanag  Cliffs,  Ciintlii  Valley  l.Coll.  Diener. 
The  latter  specimen,  which  is  figured  PI.  XVIII,  fig.  3,  perfectly  agrees  in  shapo  and 
sculpture  with  the  large  ono  from  Muth,  but  owing  to  weathering,  which  has 
obliterated  the  greater  part  of  the  sutures  and  all  traces  of  a  spiral  striation,  I 
prefer  to  consider  it  only  as  FL,  cf.  Eohilla. 

Remarks.— In  shape,  involution,  and  arrangement  of  the  sutural  line  this 
species  appears  to  be  rather  closely  related  to  FUmingite*  glaber,  Waagen.  A 
distinction  of  the  two  species  is  easy,  however.  Fl.  tilaber  belongs  to  the  »<•>«»- 
rotundati  with  distinctly  rounded  marginal  edges  and  a  flatly  rounded  siphonal 
part  and  does  not  possess  sharp  marginal  edges  as  does  the  Himalayan  species,  not 
even  in  young  stages  of  growth.  The  sculpture  is  also  different,  the  intervals 
between  the  radial  folds  lwing  remarkably  *ma)W  than  the  folds  themselves  in  Fl. 
glaber.  Nor  does  the  radial  sculpture  commence  in  the  Salt  Hango  species  before 
a  diameter  of  more  than  30  mm.  is  attained  by  the  shell.  The  sutural  lino  differs 
especially  by  the  stronger  development  of  the  indentations,  which  border  the  central 
prominence  of  the  siphonal  prominence,  and  by  the  considerably  smaller  size  of  the 
siphonal  lobe  in  Fl.  glaber.  Another  character  of  the  latter  species,  which  has  not, 
been  observed  in  Fl.  Rohilla,  is  the  inequality  of  its  concentric  striation,  which  is  not 
regularly  distributed  all  over  the  shell,  but  appears  stronger  in  some  parts,  and 
fades  away  in  others. 


Gkocp  of  FLEM  INCITES  PLKMING1ANUS,  do  Kon. 
3.  Flehingites  Salya,  nov.  sp.  PI.  XIX,  6g.  1  a,  b. 


Itoetor  or  tU  rt*U   .      .  257  mm. 

„      „    ,,  qoabiiicm  79  ., 

(froia  the  umtiilieal  nilute        .       .       .       .  101  „ 
H»ight  of      tut  Tnlulioo  J     _    „  pn;n!(lln).wkwl        .       .       .       .   «i  ,. 

ttioltnowof  lit  l*tt  tolntiua  59  ., 

itrtulUi  ut  tli*  alpboDil  are*   app.  17 

This  is  probably  the  largest  species  of  this  gonus  which  has  hitherto  been 
described.  As  the  greater  part  of  the  body  chamber  is  preserved  in  the  specimen,  the 
diameter  of  the  latter  in  the  full-grown  state  may  bo  estimated  as  about  300  mm. 

Tho  species  recalls  Flemiagitet  compretsn*,  Waagen  (Ceratite  Formation, 
PL  XVI,  fig.  1,  p.  202),  in  general  outline  and  in  tho  sculpture  of  the  chambered 
portion  of  the  shell   Tho  whorls,  however,  increase  a  littlo  more  rapidly  in  height, 
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and  the  umbilicus  is  consequently  small*,  •  07 
entire  shell.  *      '  — -  Portion  to  the  diameter  of  the 

Too  volutions  overlap  each  i\ 
overlap  of  the  last  whorl  over  tlTl^l*™  ^  *  ^  hci^-  The 

educed  correctly  in  the  front  view  of  ZesZL     ^P™^*       not  been 
1  b)  whereas  tho  lateral  view  is  correct         *  ^  for  Option  (to 

The  transverse  section  of  the  wl.„.i '  • 
flattened  siphonal  part.  It  is  near W^Tr?^  "  009  ^btly 
much  more  compressed  than  in  T^Z"  ^  ?  b"»*  «*  oo^JSJ 
dumeter  is  situate  below  *  *J%Z£ZJ?  ^ 
parte  arc  regularly  arched.  Only  in  the  imZZT  -  *  7°lution-  ^  lateral 
^  they  bent  down  in  a  strong  curve  S^T*  *  ,ho^lical  sutu* 
very  steep  angle.   No  distinct  ^moLll t £  o^dl  Wh0rl  nDd-« 

rounded  edge  corresponds  to  the  siphonal  marHn  S5,  -I  "  fonnod-  An  «*tu«ely 
wood  and  flatly  rounded.  The  sculpture  whir>h  !  n'^  °p>&  area  comparatively 
*. of  tho  shell,  is  confined  to  the  otamb^^^^  *  ^bn  to  thl 
of  the  body  chamber,  it  is  true,  is  plrtlv  2tfer  .  *  SPeCimea'  Tho  8U^e 
in  some  places,  especially  nea  «J ,      ?  i  *  a  «^«»ble  extent,  but 

to  permit  tho  opinTn  tLt  a  ZZt^l  7°^  *  "  well  p^ 

that*  ^  ^  ^J^^^u  ab.ut.    I  the^ro  beJieve 

-dial  ^17LC^       r 1        ""*"»  °<  ~7  low 

intervals  between  the  folds,  but ThJlJ"  «™  there  are  greater 

augmented  in  number.  The  inne  v„  ,  ^  *  ^  cbambep  th"  ^er  are 
the  number  of  folds  which  3  '  ™  *"  """*  WwU,ia«i  to  a1'™  ^ 

numerous  than  in  PL  colTeZ.  n  ^  ?**      that       nro  ^ 

above  tho  umbilical  sutuT  d"n,     /  n**^  rtB,ig,,t'  and  ™  •  ^le 

^ '^"^^  ^  upper  portion  of  „ 

^ncL^n'rrcUbl^ltr1  7*  °n,y'  ri-tHation  is  TOrv  in- 

in  the  front  view  (£\ T  V    "  the  siph°naI  arca'  »  -  ^tod 

ifforesud^lvi^r  T'1?1        h  «°nc«»y  similar  to  that  in  Ft.  compretsv*  but 

It-  Uteral  branch* 2 *^??^mia^**^*^V<mim 
adioinmgthe^ntl.  d  *,th  ind™^<™,  among  which  the  t™ 

stronger  but  cannot  I™  « ,  of  the  siphonal  tubercle,  is  slightly 

^Sope^^  denticulation  wl.ioh 

lobe  is  T         C°mpre"<"'   ^  Pri-P"  ^teral 

ana  consrferably  deeper  than  the  siphonal  one.   It  bears  sir  to  seven 
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articulations  at  it.  base,  which  are  arranged  in  the  shape  of  a  narrow,  rented  arch. 
tL  indentations  adjoining  the  principal  lateral  saddle  are  the  .  rongest  They  aro 
*Zfij  pointed!  Tho  second  lateral  lobe  is  at  the  same  level  a.  the  phonal 
lobe    It  is  much  broader  than  tho  principal  lateral  lobe,  and  bear*  as  many  denti- 


the  deepest  indentation  being  shifted  towards  the  second  lateral  saddle. 

The  si  phonal  and  the  principal  lateral  saddles  are  of  similar  sliapc,  bordered  by 
parallel  margins  and  narrowly  rounded  above,  but  the  principal  lateral  saddle  is 


br<mder  and  also  somewhat  higher.  Tho  second  lateral  saddle  is  distinctly  depressed 
above  and  slope,  in  a  direction  parallel  to  the  umbilical  suture.  It  is  much  shorter, 
but  almost  as  broad  as  tho  principal  lateral  saddle. 

The  first  auxiliary  lobe  is  distinctly  represented  by  three  small  domiciliations, 
which  arc  smaller  and  are  on  a  lowor  level  than  tho  following  higher  and  stronger 
The  latter  which  occur  to  the  number  of  three,  may  be  considered  either  as 
rudimentary  lobe,  and  .addles  or  a.  an  umbilical  lobo,  which  cannot  be  dissolved 

into  distinct  elements. 

Locality  and  Geological  position.  Jf umber  of  specimens  examined.— Subro- 
bustusbeds.   8.  E.  of  Muth  (Spiti)  1,  Coll.  Griesbach. 

22«»ar*i.-Aniongst  Waagon's  Salt  Range  species  belonging  to  this  gonus 
we  can  only  compare  FlemitigUes  compremu  with  our  specie..  A  distinction  of  the 
two  forms  is  however  easy.  Fl.  compreitu*  ohicfly  differs  by  reason  of  its  more 
slowly  increasing  whorls,  a  wider  umbilicus,  and  the  absonco  of  any  distinct  demarc- 
ation between  tho  siphonal  area  and  the  lateral  parts.  Another  difference  consists 
in  tiie  conspicuous  sculpture  of  its  body  chamber,  which  deviates  considerably  from 
that  in  the  chambered  portion  of  tho  shell.  Tho  differences  in  the  details  of  the 
gutural  lino  hare  been  mentioned  above. 

Nevertheless  the  two  species  are  at  least  as  closely  related  as  Fl.  compreuu*  and 
Fl.flemingianut,  and  there  can  bo  no  doubt  that  they  belong  to  tho  same  group  of 
forms. 


ISOLATED  SPECIES. 
4.  Flemisgites  Gcterdbti,  nov.  sp.  PI.  I,  fig.  7. 

Dimtnticm. 

Diameter  of  it* 

..   „  uttMiem  11 

13-i 


Height  of  ti.U.*«lntiM  ^^'"^  *  *  *  nil 
ThickKm  of  tbe  U«  rolution  10 


This  species,  which  among  its  congeneric  forms  seems  to  hold  a  rather  wolated 
position,  is  of  special  interest,  as  it  is  the  oldest  known  representative  of  the  gonus, 
being  derived  from  a  considerably  lower  triassic  horizon  than  the  Ceratite  Sandstone, 
from  which  all  tho  Salt  Range  species  are  derived.  Tho  species  recalls  m 
general  shape  Danubilet  Irapetoidalu,  Waagen  (Ceratite  Formation,  FL  XXI, 
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fig-  3,  p.  76),  especially  owinr.  b,  •*  " 
species  seems  to  hare  attataed  °smali °°M?icU0U8  tnmsverse  section.  This 

•  tad.  corresponds  to  a  diameter  of  26  mm  Tb  ,*  ^  P°,fari"  ^nation  of 
whOTls  overlapping  each  other  a  litl^L  ^  mT0,ntlon  »  inconsiderable,  the 
overlap  of  the  last  volution  over  2  ™  °™  of  their  height,  '^e 
"venthof  the  entire  ,lcight  of  ^^J™*"*  «»  founts  only  to  about  one 

The  transverse  section  is  vnrv  ^      »  • 
Although  the  siphonal  part  aoe8  Zt1^££  ? ^  thaD  br<^ 

whorls,  ,te  breadth  is  but  very  little  smaller  tT  ,  f*'"™1*0  diameter  of  the 
tot  They  pa*  into  the  siphonal  IrTandThe  l  u  Tf  *"  a,most  ****7 
curve,  and  neither  marginal  nor  Cb  ill  J,       '  ^  fa  3  5t™^  btj 

rounded.    The  eleration  of  the  lateral         J!?6  °!,  h°  "il>h°naI  Part  "  flatly 

tively  great.    The  umbilicu, „ *"    ."^  ^  Umbili<»1  is  compwj 

generic  specie*.  "P1*™  1om  8halI°*  than  in  most  of  the 


There  is  no  trace  of  a  radial  spulnt«™.  i  wi. 
.  ^Ped.    As  a  great  part  p^Jl  1  ^  ™°^<% 

it  m  detail.   On  the  internal  cast  iL  lITt  ^       ?         a',le  10 
tributed  aU  over  the  surface  of  thesLoi  JT     ,     °n  18  but  Ver-V  faint.  out  is  dis. 
faint  and  considerably  ^L^Z^^T*   ^  ^  * 
Under  the  lens  the  spiral  stria,  aPP ^  to  b »2\2n      ?  ^  V"       °f  "* 
and  the  strongest  among  them  ar^ot  with  nelrZ  inb^T  °f 
more  delicate  ones  are  always  intercalated  ZZn  nT    O     7^"'      WOn  her» 
tions  is  of  special  interest.    It  is  dtaaW^^L  »  7    T  Stria- 
«,.honal  margin ;  observed  under  a  n^iZg  i^T"  ,  "» 
of  longitudinal,  flat  beads.  Identify  the LZ  .      f    ,     °D  apprars  38  a  row 

stations  which  follow  the  medtan  lino  2"5.  f  th°  de,icato  ^ary 

^  parts,  as  '^J^f^^Z^jF'^  °<  «i 
these  secondary  striatums  was  noticed  bylrfin  ^    7  Wter°f 

tttthfltTiW; from  th*M-b«^ 

tunato  that  h,s  character  cannot  bo  replaced  in  the  illustration        ^  ^ 

of  the  Jl,  near  Ihe  Z>Z  ^ZLT"^  ^  ^» 

bo  made  out  by  the  presence  «?  1    .    7?  P^;11'  and  *  continuation  may 

small  dimensions.         7  g        ""k^"*1'  m  ^  of  ifa  ^rativoly 

U*l '  w,  *  w"r'  DiC  errh,!"H«-  d«  Mln  MnatliKlliaUu  roo  H»n  Bu  W  u  R.  •      n  ,  , 
CtpUIop^.  0(  th«  JJ^LcJWk,  P).  IV. 
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Suture*.— The  sutural  line  is  rather  simple.  The  siphonal  lobo  doos  not  exhibit 
a  trace  of  adventitious  elements  and  the  auxiliary  series  consists  of  one  single  lobe 
only  wliicb  is  cut  off  by  tbo  umbilical  suture. 

The  siphonal  lobe  is  very  short,  and  is  at  a  higher  level  than  any  of  the  others 
and  is  divided  bv  a  small  siphonal  prominence,  the  marginal  sides  of  which  strongly 
converge  towards  the  siphonal  channel.  Each  of  the  lateral  branches  of  tbo  siphonal 
lobe  is  bifid.  The  principal  lateral  lobe  is  very  deep,  broad  and  strongly  serrated 
at  its  base.   The  denticulations  of  the  two  lateral  lobes  are  arranged  in  shape  of 

regular  arches.  .  . 

The  siphonal  saddle  much  exceeds  the  two  Literal  ones  in  size.  All  the  saddles 
have  parallel  sides  and  are  broadly  rounded  above.  The  auxiliary  lobo  is  very 
small  and  is  on  the  same  level  as  the  second  lateral  lobe. 

Locality  and  Geological  portion.  Number  of  tpeoimeu*  examined—  Otoceras 
bods.    8.E.  of  Muth,  Spiti  1,  Coll.  Griesbach. 

&emark»  — This  species  differs  so  considerably  from  the  congeneric  forms  by  its 
transverse  section,  deeper  umbilicus,  the  absence  of  any  radial  sculpture,  and  the 
detaiU  of  the  sutural  line,  especially  by  the  short  and  narrow  siphonal  lobe,  that  it 
is  impossible  to  compare  it  with  any  of  them. 

I  am  consequently  obliged  to  treat  it  as  an  isolated  form,  which  is  not  only 
tho  most  primitive  but  also  the  geologically  oldest  of  the  genus  Flemitgilea. 


Genus:  OPHICEItAS,  Griesb.,  emend.  Dlenor. 

im,  Ofiietrtu.  GriMtali,  Bee.  Gwl.8nrr.Jiid,  XIII.  109. 

The  forms,  which  will  l»  described  in  the  following  pages  under  the  generic 
designation,  proposed  by  C.  L.  Griesbach,  surpass  enormously,  in  number  of  indi- 
viduals, all  tbo  other  members  of  the  Cephalopoda,  which  are  contained  in  the  geo- 
logically oldest  strata  of  trias  of  the  Himalayas,  viz.,  tbo  Otoceras  beds.  All  these 
forms  appear  at  first  sight  to  be  linked  together  most  intimately  by  similarity  of 
shape  and  sutural  lines.  Groups  of  forms,  it  is  true,  may  be  distinguished  among 
them,  without  great  difficulty,  which  owing  to  remarkable  characters  seem  to  con- 
stitute excellent  species,  but  a  closer  examination  most  conclusively  shows  that  even 
groups,  the  typical  forms  of  which  seem  to  be  widely  different,  are  connected  by 
transitional  forms  with  such  indifferent  characters,  that  it  is  scarcely  possible  to 
identify  them  with  either  the  ono  or  tho  other  species. 

This  observation  on  the  species,  which  necessarily  must  be  distinguished  among 
the  largo  number  of  allied  forms,  applies  also  to  the  genus  itself.  It  is  especially 
the  genus  Meekocerai  from  which  it  is  so  vaguely  separated  that,  with  the  exception 
of  Griesbach,  almost  all  tho  later  authors,  who  treated  on  this  subject,  have  either 
united  the  two,  or  if  any,  as  for  instance  Waagcn,  considered  Ophicerat  to  be  a  proper 
genus,  ho  did  so  on  tho  supposition  of  an  adventitious  lobe,  which  does  not  exist  in 

'  H*  gram  Xchotera,  »  Ukn  bwr  in  tic  «w«  oelj  wlirli  Fill  U  dcSntd  Inter  o*. 
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reality.  Although  I  hope  to  justify  my  view  tl]flf  n  ..  Wl 
genus  and  ha,  been  correctly  propel  Laltt  °PkU""U  k  iadced  »  Proper 

from  the  Himalayan  W  lrii  L  wj4  8^Gn^h  ,0  three  form, 

as  prototype  of  the  genus  0  rnedilIlTn  \  ^  Which  ^  to  *e  considered 
Interna,  ^^tl^.^4^ 
forms  exhibit  such  a  close  similarity  to  the  ZlTT  r       ™  line  th<®° 

just  introduced  by  Waagen,  that  E  V«"  ^"<*'Mt''».  which  had  then  been 
to  besvnonymous'    ft  ^  ^  the  two 

tnasac  fauniD  of  the  Arctic  wions  wl,™  k,  7       '      1114  Men">ir  on  tho 

group  of  tlie  Ceratitet  cbutUH.*  ^        nd  pbced  them  among  'tis 

As  has  been  shown  in  the  introduction  t„  t.  • 
on  by  Waagen'  that  the  generic ^  *  Ctilu  ^T' *  *»  a™^*" 
J**-,  which  is  distinguish^  f-rnS t"^7btr,mU8t  kT"  *"  * 
He  consequently  united  the  trL^in  fnmt     J  ,  ^  7       °nger.  body  chamber, 
with  JTe»U>^  as  a  now cT \      t- ^  ^ 
partly,  identical  with  ^  w7k^  "     "        ^  *  at  loast 

with  great  relation,  Op*i^??l£XlT   J'  T  f '  ^ 
**"  -  *»  *I»  of  an  independent  gen"  To  wluch  i  °' 
to  remain  and  which  probably  would  form  part  of  ^1^1  'fT? 
^^^r,^^^^^^^^^-    According  to 

o^tothe^butthoc^ 

stress  s  hud  on  the  supposed  existence  of  an  adventitious  lobe.  '  ^ 

own  ?„d  JZ^lST  thirty  SPCCimenS  °f  »7 
all  the  IS "0   h ^  ^u  nrl  Wn?,°Cd  me>  that  in  thia         M  -to 

totohUerror  ^  ^  -  » 

Ibin^muthtd^  AespaaksofthesiphonaT 

*l ZTZ  fa  hi  Te.0  Dr  thatGries,)ftch  ™ld  ^  noticed ^ad- 

lobe  in  h.s  desonpt.on,  if  any  such  had  been  present,  but  it  must  bo 

BtlM;^"'""**'   I,'*Cfh»l1,wl'»'1«  IVtapwiM.  AM.ardlp.k.k.  pi  Sich..A.rt.  x, 


i,ArWwb.TriMfMMD>|.<.iPi74. 

b*"»  «!»«•!<■»  "Phonal 


-"Ml*,  vitrei,  th, 
•All* 
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confessed  that  from  his  drawing  its  presence  might  ho  easily  supposed,  if  one  bad  not 
the  opportunity  of  comparing  it  with  Griesbaoh's  typo  specimen. 

With  tho  absence  of  the  supposed  adventitious  lobe  Waagon's  strongest  argu- 
ment in  favour  of  an  independent  generic  position  of  Ophiceraa  falls  to  tho  ground. 
Nor  is  the  difference  in  sculpture  between  0.  medium  and  0.  tibeticuw  in  reality 
such  a  striking  one  as  might  be  supposed  by  comparing  the  most  typical  forms  of 
the  two  species  only.  When  describing  tho  species  I  shall  have  ample  opportunity 
of  demonstrating  tho  wide  range  of  variety  which  is  peculiar  to  the  forms  of  this  genus, 
and  it  will  become  evident  that  tho  mode  of  sculpture  in  O.  tib'ticum,  although 
very  remarkable,  can  scarcely  he  considered  aB  a  sufficiently  distinct  character 
to  entitle  us  to  placo  Ophicera*  among  tlie  Gynmitince,  and  we  shall  see  tbat  the 
supposed  similarity  to  Xena»pi»  fa  not  a  vory  striking  one. 

While  working  on  tho  Himalayan  materials  a  very  remarkable  character  has 
been  discovered,  which  is  common  to  the  smooth  forms  (0.  medium),  as  woll  as  to 
Uio  sculptured  ones  (0.  tibelieum),  and  confirms  tho  correctness  of  Waagen's 
view  regarding  the  systematic  position  of  the  genus.  This  character  consists  in  the 
presence  of  a  distinct  delicate  concentric  striation,  wliich  is  restricted  almost  exclu- 
sively  to  the  internal  casts,  and  is  cither  quite  absent  or  very  indistinct  on  tho  sur- 
face of  the  shell.  It  consequently  appears  to  be  a  character  which  is  peculiar  to 
tho  innermost  layer  of  tho  shell  during  tho  life  of  the  individual,  to  the  so-called 
"  mothar-of-pearl-layor  "  (Porbnutterschieht).  A  similar  concentric-striation,  con- 
fined to  tlie  innermost  layer  of  tho  shell,  has  so  far  never  been  doscribed  in  any 
triassic  ammonite.  The  spiral  striation  itself,  however,  strongly  recalls  tho  genus 
flcmingHet.  Owing  to  it  Ophicerag  differs  decidedly  from  the  Meekoaratidas  and 
is  brought  into  close  affinity  with  the  Gumnilinw. 

Tho  delicate  spiral  striation  is  found  in  very  few  spocimens  sufficiently  well 
preservod  to  be  seen  distributed  regularly  all  ovor  the  cast,  as  is  tho  case  in  the 
specimen  of  Ophiceras  Sokunta/a,  figured  PI.  X,  fig.  la,  or  in  that  of  O.  terpenli- 
num.  figured  PL  X,  fig.  7.  But  traces  of  it  may  be  observed  in  all  specimens, 
specially  in  the  vicinity  of  the  umbilical  region  or  in  tho  siplional  part. 
The  only  exooption,  in  which  this  has  not  been  the  case,  is  Ophiceraa  7)harma,  of 
which  species  two  specimens  only  exist,  but  I  have  united  this  species  with  tho  genus 
on  account  of  the  similarity  in  shape  and  sculpture  with  0.  demitmm,  Oppel,  and 
of  tho  presence  of  an  elevated  spiral  ridge  in  the  middle  of  tho  lateral  parts,  which 
strongly  recalls  the  same  character  in  several  forms  of  Qymnitet. 

Although  the  presence  of  a  spiral  striation  is  certainly  a  character  of  no  small 
importance,  connecting  as  it  does  Ophiceras  with  Fleminijitet  or  Sturia,  but  remov- 
ing it  from  the  Meekocerotidat,  it  is  unfortunately  rarely  Been  well,  owing  to 
weathering.  Among  the  collections  made  in  the  Ussuri  district  by  the  Russian 
Mining  Engineer  D.  L  Iwanow,  there  aro  a  few  specimens,  which  in  all  their  char- 
acters agroo  perfectly  with  0.  Sakuntala,  hut  as  the  matrix,  in  which  they  are 
found,  is  a  sandstone,  it  is  perfectly  hopeless  to  look  for  so  delicate  characters,  as 
the  spiral  striation  of  the  cast,  peculiar  to  the  Himalayan  0.  Sakuntala.  Neverthe- 
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less  in  this  case  a  determination  is  Mmm  *•  ,  103 
•  well -known  spcoios,  the  ^ZtT^l^)  ^  On0  *>  10. 
■  decision  become,  much  more  difficult™  h'ch  13  ^  established.  But 

weathe,^  casts,  a,  is  thee  ^  with  part £ 

the  lower  Coratito  limestone  of  the  Salt  RaZ  vZT  / 
f^^^.^^^oenthataSaltRa^p^T  *  OpMcera, 

-my  s.mitar  to  some  forms  of  ^IT:  ^'^'^^on, 
JP«1  stations  of  the  cast  are  the  only  meaT0f  7T*  Aad  *  this  £ 
Salt  Eange  spocias  ^  ^  ^ZZl  o  W g  thlqUeStbn  *^  to. 
ta»  of  ho  smgle  specimen,  describod  ^Jl^*;Wa'-  ™°  trtt  of  preserv-a. 
•  formerly  present  could  not  be  otLrved  Au\  T ^  ^  8triati™*  <»'en 
of  ^„  might  perhaps  belong t^l^^  tto 
out  any  trustworthy  pr0ofs  for  such\  1  ,me  absolu'ely  failed  to  And 

««l  striking.    But  the  spec  J  n,  ^^V" *  ««.m*  is 

with  its  entire  shell  and  no  spiral  liatTon  e^uld  "  t  "  "TV*  "  P"*** 

if  it  bad  heen  present  in  the  cast    I  m^fy  have  been  noticed, 

^•^«oP(^w^w^^  I  ought  to  attri! 

In  a  tldrd  imtanco  tho  difficulty  is  ^* 
Moekeeeras  b«U  of  Idaho,  described  J  o  4  fe";,    J0"8-       faun3  °f  the 
of  the  U.  S.  Geological  and  Geog  aphtal  st, I  ?, '   *  Annual 

erroneoiuly  united  with  if«W«^.  ,  C''  Whh,h  lm  boen 

but  it  differs  from  this  species  bvitTn  ,    7  ^  Ameri^  HrcontoWt 

hits  a  most  striking  similarity  to  0  ^2^       !        '  but  «  ««- 

^possible  to  decide  whether  it  ronl*  i"  t  ^  * 

or  bettor  remain  among  the  Sl?r  ?  ^  ^  the  "enus  0/"*«« 
from  the  Anmonea  lJt(rTca  ^^      '  "  M'hWtb,,r  U  0u^t  to  ho  removed 

-  ^itVnge0  tort  Shi  tlP°1,i,i,f  r  am°D?  *  ^ 

«Tcr,  abstain  from  deeidinsr  tl.;a  „  °  ,  '     present.    I  must,  how- 

that  tho  Himalayan  «peci !f  olTf       T  ^  wi'h  thn 

*  —pond  to  a  mE  tZ  o  S  °7  ™  'I*  fo]lt>™&  «■»!*..  certain. 

b;r  the  eto  ^t^tt^  fTOm 

P^nation  of  \he  s^t„  ,  M  «*         -  «•  stato  of 

^t*  use  as  founda  ion  Z 1Z 1  •   r  ?  r  W  *  SUffiClent  ar^,n,ent  ^aiMt 

a»  HinUhV-an  speci^      S   °r'C  thsfmct'on.  *™  it  can  be  shown  to  hold  good  « 
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nMrtrai  as  dcBned  in  the  manner  shown,  is  restricted  in  the  Hima- 
The  genus  Opk**r". as  «««™»  Otocaras  beds.    No  species  is 

layas  entirely  to  the  lowest , .vision  oMtotr 'he  rf  ^  ^ 

known  from  the  rtnfart. »  b cds,  ^  RUmlm  of  mdividuals. 

aphonal  lobe  I  as  a  rule  broad,  and  divider!  by  a  tolerably  large  siphonal 
^h  u,  Vl  oln  proved  with  a  distinct  median  depression  below  win  h  the 
^phunel^  ^rearealwaystuolat^llobe.pre^nt.^h  are  sermtcd .  *t 
S  base  The  auxiliary  series  «»».*.  as  a  rule,  either  of  a  short  auxiliary  lobe  or 
of  a  «w  of  small  dentLlations  forming  a  straight  line  on  a  flatly  rounded  arch. 
cU  in  0Pk.  (M^  which  seen*  to  be  the  highest  developed  form  among  lU 
congeneric  species,  a  distinctly  individualised  auxiliary  lobe  is  followed  by  an 
auxiliary  saddle,  which  stands  partly  outside  the  umbilical  suture. 

?he  margin  of  the  aperture  has  been  observed  in  a  fateaUjr  large ^number  of 
.specimens  of  Ophicera.  >»e<Ji«m  (PL  IX,  fig-  «.  0.  (PI.  X  fig.  8,4), 

(PL  IX.  ng.  P,,  O.  (PL  XI,  fig.  3,  6).  0.  «rP,»U»«m  (PL 

S&  fi"  6J,  0.  A***.-.  (PL  XIV,  fig.  2).    In  none  of  my,  specimens  does  the 
length  of  the  body  chamber  surpass  one  half  volution  by  mow  than  the  twelfth 
its  entire  circumference.   This  is  exactly  the  length  of  the  body  chamber  m 
Meetoeerat,  and  it  is  considerably  shorter  than  in  Ztnatpu. 

The  genus  Ophicera*  is  represented  in  the  Himalayas  by  Urn  spec.es,  which  may 
most  conveniently  be  arranged  in  groups  according  to  the  differences  in  sci.lptum 
One  group  of  forms,  which  is  closely  allied  to  0.  t.beticm,  Gnfflbaob,  is  distinguished 
by  a  sculpture,  which  consists  of  strong  falciform  folds  and  knob-like  elevations, 
but  which  are  not  as  distinctly  demarcate  as  the  tubercles  in  the  Trachyotlraca 
In  the  other  group  the  surface  of  the  shell  is  either  perfectly  smooth  or  covered  with 
low  and  broad  falciform  folds.  This  group  in  named  from  the  most  common  species 
of  the  gonus  0.  Sahtntala.  It  must  be  borne  in  mind,  however,  that  a  distinct 
boundary  does  not  esist  between  the  two  groups,  and  that,  evon  in  species  with  a 
strongly  doveloped  sculpture,  transitional  forms  occur,  which  point  to  the  most  inti- 
mate connection  of  the  different  varieties,  among  which  the  most  prominent  ones 
liave  been  singled  out  as  prototypes  of  my  species. 

We  arrive  thus  at  the  following  classification  of  the  species  which  belong  to  the 
genus  Ophicerat  :— 


I.  Section. 
Group  op  Opuiceras  tibeticcm,  Griesb. 

].  Ophicea*  <»Mie»M,  Giie 
i.  0.  ffibfoiw,  drieeb. 
S.  0.  ttrp*itiin«m  not. 
4.  O.fUtytpwnov.  if. 
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II.  Sbctiok. 
GnoW  o,  0pflI0BRA8  SAXVltTALAt  ^ 

8.  0.  Orie,b. 

7.  0.  pifcArt,,  aov  ,p 

8.  0  denuitm,  Opp»l, 
8-  °-  Ckamunda  noy.  ,p, 

10.  0.  />4«ma  dot.  ,p. 

Among  these  ten  species  the  bianoulaM  nn  *i 

Qrodp  of  0PHICEEA8  TTBETICUM,  Griesb. 
1.  Ophice.us  tibeticum,  Griesbach,  PI.  VIII,  fig.  2_7 

SnrT-  ",d- XI11' U9' PL  ™>  «••  "     W  Trl"  01 "*  ^'"r-, 

18W.  Op*'««*WArtfc.«,Wup^6WtB.lw,  fo«a.  P.1  r  ..• 

fami^  p.  sos.  ^         M-  Iu<,«.  •«"••  iBi.  II, 

jDinwiinim,. 


vobilicnt 

H.ifht  of  «,«  Wt  wtotion  {        ""  ""W^" 
Tki<-kn«.o/th«l„..Tol«tioii  "     "  P~<KU,*"1>al1 

*  •  *  • 


•PP-  33  »».  ft, 

•  818  „    24  „ 

*  W     »    18  » 
"   .,  80S 


Griesbach  himself  has  considered  Opkieera,  tibeticvm  i»  K«  *u  1 

g^nus,  and  among  its  congeneric  species  it  is  ££T£  onf  of  «» 

a  lined,  comparatively  speaking,  the  most  advaTc^Ltf  S,  ™*  has 

I  IhajT                                   ^  variation  ^  * 

Memoir,  PI.  VIII,  fig.  1.  P       7  016  fllst'  whjch  »  reproduced  in  my 

^^3^  Which 

verS  dt^to^T  ^  "*  ***  the  lateral  parts  Z. 

siphonal  marrin  5^5?  ,  ^  T*'  rom*P°n<^  wfth  the 
«J»tmcted^S;pi         w  "  moredisti^ly  defined.  It  forms  a 

t^ctedgo  in  the  inner  volutiona,  whereas  it  is  obtusely  rounded  in  the  outer  on«* 
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the  umbilical  wall  is  comparatively  high  and  steep,  but  never  vertical.  The  umbil- 
iouab  very  largo  B^aPPea«»th«Sh^w  ^ 

The  characteristic  (sculpture  has  been  very  wen  w*»nw*  j 
-mdrf.  of  narrow  folds  or  wrinkle*  which  alternate  at  irregular  interval*,  with 

pertly  to  that  seen  inthe  internal  cast.   Its  falciform  wrinkles,  or  growth 
Le  turned  backwards  on  the  umbilical  wall   On  the  lower  portion  of  the  kt« 
parts  they  describe  a  crescent  shaped  curve,  convex  forwards,  and  near  the  siphona 
Lr^nn  a  second  slighter  curve,  with  its  convexity  turned  backward.  Only  m  the 
immediate  vicinity  of  the  siphonal  margin  are  the  wrinkles  turned  forward,  and 

they  keep  this  direction  in  crossing  the  siphonal  part.   

In  one  specimen,  however,  figured  PL  VIII,  fig.  3a,  the  linos  of  growth  cross 
the  siphonal  part  in  a  straight  direction,  and  this  strange  character  recalls 
geologically  older  types,  in  which  the  lines  of  growth  are  turned  backwards  m  the 


siphunal  area. 

Range  of  M«<i*io*.-Several  variations  of  this  typical  form,  both  in  outward 
shape  and  sculpture,  have  been  observed,  which  are  most  intimately  connected 
among  each  other  by  transitions.   One  of  the  most  remarkable  variations  is  repre- 


sented by  the  specimens  figured  PL  VIII,  figs.  5  and  6.  In  these 
number  of  volutions  within  the  umbilicus  is  considerably  smaller  than  in  the 
typical  form,  corresponding  to  an  equal  diameter,  and  tho  volutions  themselves  con- 
sequently increase  more  rapidly  in  height.  The  umbilical  edge  is  also  less  distinct 
and  even  completely  rounded  off  in  the  last  volution.  The  umbilicus  is  less  shallow, 
the  umbilical  wall  higher  and  the  transverse  section  decidedly  broader.  An  extreme 
instanoe  of  this  character  is  represented  by  the  fragment,  figured  PL  VIII,  fig.  3,  m 
which  the  height  and  thickness  of  the  last  volution  attain  nearly  equal  dimensions, 
their  respective  dimensions  being  21-5  and  20  mm.  The  representatives  of  this 
varietv  with  thick  whorls  are,  at  tho  same  time,  distinguished  by  a  more  broadly 
rounded  siphonal  and  by  less  strongly  converging  lateral  parts.  In  the  typical  form 
this  shape  of  the  transverse  section  is  peculiar  to  the  innermost  volutions,  whereas 
in  the  variety  it  persists  in  later  stages  of  growth. 

The  range  of  variation  of  the  sculpture  is  scarcely  less  considerable.  There  are 
specimens,  in  which  the  number  of  bumps  and  stronger  wrinkles  is  nearly  equal  (PL 
VIII,  fig.  6).  In  some  specimens  several  wrinkles  originate  in  one  of  the  bumps. 
The  distribution  of  these  two  sculptural  element*  is,  however,  quite  irregular.  There 
is  absolutely  no  rule  as  to  the  predominance  of  tho  bumps  in  the  inner  volutions  or 
in  the  last  whorl.  The  wrinkle,  or  narrow  folds,  seem  to  be  tho  more  important 
elements  in  the  sculpture,  because  they  are  always  present,  even  in  specimens  10 
which  no  trace  of  bumps  are  visible.  In  the  body  chamber,  especially,  the  bumps 
are  frequently  absent.  In  this  case  the  sculpture  consists  either  of  very  numerous, 
I  folds,  which  are  oonfined  to  the  vicinity  of  the  umbilical  region  (PL  VIII 
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fig.  1)  or  of  more  distant  narrow  folds,  running  over  the  lateral  parts  and  inter- 
mingled with  numerous,  very  delicate  lines  of  growth,  which  fill  the  intervals  be- 
tween them.  There  aro  forms  in  which  the  sculpture  becomes  quite  indistinct  and  is 
entirely  restricted  to  the  inner  volutions,  as,  for  instance,  in  the  specimen  figured 
PI.  Vilf,  fig.  2,  whioh  on  account  of  their  general  characters  must  nevertheless  be 
placed  among  this  species. 

The  spiral  rtriation  of  the  cast  has  only  been  observed  in  the  specimens  figured 
PI.  VTII,  figs.  5  and  6,  near  the  umbilical  region.  This  concentric  striation  of  the  cast 
is  not  to  be  confounded  with  the  opidennidce,  which  aro  well  developed  in  the 
siphonal  area  of  the  first-mentioned  specimen.  These  epidermidoa  consists  of  very 
delicate  interrupted  wrinkles,  whioh  cross  the  radially  directed  growth  lines  at 
right-anglos.  They  only  extend  as  far  as  the  siphonal  part,  which  had  formerly 
been  covered  by  the  body  chamber  portion  of  the  last  volution. 

The  length  of  the  body  chamber  is  not  exactly  known,  the  margin  of  the  aper- 
ture not  having  been  preserved  in  any  of  the  specimens.  The  fragments  of  the  last 
volution,  figured  on  PI.  VIII,  figs.  3, 4, 7,  represent  portions  of  the  body  chamber 
only,  whereas  the  specimens,  figured  on  PI.  VIII,  figs.  5,  6,  are  almost  entirely 
chambered.  In  the  specimen  fig.  2  the  fragment  of  the  outer  volution  forms  part 
of  the  body  chamber. 

Sntu>e». — The  sutural  line  of  this  species  is  completely  known.  It  was  correctly 
figured  by  Grieshach,  omitting  his  reproduction  of  the  siphonal  prominence  which  gave 
rise  to  some  misunderstanding,  as  was  pointed  out  in  the  introductory  remarks. 

The  siphonal  lobe  is  broad  and  short  and  provided  with  a  6ipbonal  prominence 
of  varying  height.  As  a  rule  it  is  but  little  more  than  half  as  high  as  the  siphonal 
saddle,  but  in  exceptional  cases  (fig.  5c)  it  comes  very  near  to  the  latter.  Its  sides 
always  strongly  converge,  and,  in  its  centre,  it  is  indented  by  a  small  incission,  mark- 
ing tho  siphonal  hole  or  funnel,  which  is  comparatively  broad.  The  lateral  branches 
of  the  siphonal  saddle  are  provided  with  a  varying  number  of  dentioulations  at  their 
base.  Their  terminations  are  bi-,  tri-,  or  even  quadri-ouspidate  and  the  number  of 
indentations  increases  as  a  rule  in  one  and  the  samo  specimen,  the  nearer  one 
approaches  to  the  last  septum.  A  single  pointed  termination  has,  however,  not  been 
observed  in  any  of  my  specimens. 

From  the  principal  lateral  lobe,  which  is  the  deepest,  the  lobes  gradually  ascend 
towards  tho  umbilical  suture.  All  have  parallel  sides  and  aro  serrated  at  their 
base.  The  principal  lateral  saddle  is  the  largest,  but  tho  lobes  and  saddles  vary  to  a 
certain  extent  in  their  height  and  breadth. 

In  the  inner  volutions  the  second  lateral  saddle  is  followed  by  a  serrated 
auxiliary  lobe,  which  is  cut  off  by  the  umbilical  suture.  In  the  last  volution  of 
one  of  my  specimens,  however,  (PI.  VIII,  fig.  5),  the  commencement  of  an  auxiliary 
saddle  is  distinctly  visible  outside  the  umbilical  suture.  This  saddle  is  followed  imme- 
diately by  the  deep  bipartite  antisiphonal  lobe  on  the  internal  sido  of  the  volution. 

As  regards  the  range  of  variation,  which  the  shape  of  the  sutural  elements 

r  i 
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•  ,».•  5f  naadaonlv  a  Rlanoe  at  Griesbach's  figures  to  get  an  idea 

^xdergofflinth^^,  tBee^only^gm  But  itwmldbeof nouseto 

of  the  two  extreme  cases  (bo.  oit.  PL  111,  ngs.  oa  ana  „  .,    (.  , 

describe  them  in  detail,  as  actually  no  two  specimens  with  quite  identical  suture* 

"*  Polity  and  Geological  portion,  tomber  of  species  fxamined.--OUx*T*s 
^w7wZ*mm£  Paiar  encamping  ground,  6,  Coll.  Griesbach,  7,  Co  - 
Se  ^agU -camping  ground,  15.  Coll.  Griesbach,  1.  Coll.  IHener ;  Hdk 
a,      KulingTsS-  2,  Coll.  Griesbach;  Khar,  Spiti  3  Coll.  «^**- 

One  of  Gri«bach's  specimens  from  the  Shalshal  Cliff,  was  found  in  the  topmos 
beds  of  the  Otoceras  stage,  25  feot  above  the  main  layer  of  Otocera,  Woo^rd* 
bed  70,  Griesbach's  section). 

2.  Ofhicbras  oibbosUM,  Griesbach,  PL  IX,  figs.  4,  5,  6,  7. 


1880.  T«c*^™,  OT^WM«-.a,l«W,.  Nm*.!*-!  Low,  TriM      th«  IU»4Uyu 

B«.G.«U  Sat.  I.d.,  XIII,  PL  III.  &g.  10,  p.  11L 

Fig.4.     Fig.  6  Fig? 
.       .        SO  mm.  45  mm.  7S  mm. 

V  6  »     1«  ..    «  - 
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Although  Griesbach  has  placed  this  species  among  rr<u>tyc«v»i  on  account  of  a 
distinct  resemblance  of  its  outlines  with  Oeraiile,  nmipartUu;  v.  Buch,  he  remarks 
in  his  description  that  it  may  probably  represent  a  connecting  link  between  Opkwera, 
and  JenodUcu,,  Waag.  There  is  indeed  no  reason  to  separate  the  present  species 
from  the  genus  Ophicerot,  as  it  is  closely  allied  to  0.  tibeticunh  and  differing  only 
by  its  conspicuous  sculpture. 

Typical  form.  As  typical  form  the  one  represented  by  Griesbach's  type  spec., 
men  (PI.  IX,  H-  *)  «  to  bo  considered.  In  general  shape  and  in  volution  it 
recalls  the  variety  of  0.  tibeticvm,  with  less  numerous  and  more  rapidly  in- 
creasing whorls.  Tho  volutions  overlap  each  other  to  but  little  less  than  one  half 
of  their  entire  height.  The  transverse  section  is  lanceolate,  but  tho  largest  transverse 
diameter  is  situated  above  tho  umbilical  margin.  The  shape  of  the  upper  portion  of 
the  transverse  section  is  the  same  as  in  tho  typical  form  of  O.  tibelicum.  The 
lower  portion,  however,  differs  considerably  by  the  complete  absence  of  any  distinct 
demarcation  between  the  lateral  parts  and  the  umbilical  wall.  The  umbilical 
margin  is  not  distinctly  marked,  the  lateral  parts  joining  the  obliquely  inclined 
umbilical  wall  in  a  very  gradual  curve. 

The  sculpture  consists  of  broad  bumps  which  are  arranged  along  the  median 
region  of  the  lateral  parts  and  are  of  very  regular  outline.  They  arc  comparatively 
flat,  and  their  elevation  is  small  in  proportion  to  their  diameter.  There  are  four  in 
thepreserved  portion  of  the  last  volution,  but  they  are  only  distinct  on  one  side  of  the 
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shell,  whereas  but  very  faint  indications  of  bumps  aro  observed  on  the  other.  The 
inner  volutions  aro  almost  smooth,  but  a  few  very  broad  and  flat  depressions  show 
that  a  similar  system  of  sculpture  seems  to  be  present  there  also.  In  addition  to 
these  bumps,  deliuate  wrinkles  crossing  the  siphonal  side  may  be  observed. 

Range  of  variation, — Some  of  the  specimens  differ  from  the  typical  form  by  a 
greater  height  of  the  transverse  section  and  compressed  whorls.  The  sculpture 
varies  much  more  than  the  outward  shape  of  the  shell.  The  bumps  occur  quite 
irregularly,  nor  is  thoir  shape  of  the  same  character  in  all  the  specimens.  As  a  rule 
they  are  much  stronger  than  in  Oph.  Hbeticum  and  stand  at  a  short  distance  only 
from  each  other  in  twos  or  threes,  which  are  separated  from  the  next  by  a  larger 
interval.  They  frequently  assume  the  shape  of  elongated,  thick  folds.  In  the  speci- 
men fig.  3  two  thick  S-shaped  bumps  are  very  strongly  developed  in  tho  middle 
portion  of  the  body  chamber,  whereas  the  rest  is  of  quite  insignificant  strength.  A 
similar  arrangement  may  be  observed  in  tho  specimen  fig.  6,  which  has  two  thick 
bumps,  divided  by  a  deop  and  narrow  depression.  In  tho  specimen  figured  PI.  IX, 
fig.  6a,  the  last  two  bumps  aro  united  near  tho  umbilical  margin  into  a 
broad  swelling.  Distinct  folds  oocur  with  the  bumps  t  as  in  Ophicera*  tibel' 
ioum,  corresponding  in  direction  with  the  growth-lines  of  the  shell.  In  the 
largest  specimen  (fig.  7.)  the  bumps  are  very  flat  and  elongated.  The  shallow 
depressions  between  them  aro  consequently  more  conspicuous.  This  specimen 
represents  a  transition  to  forms,  which  aro  almost  perfectly  smooth  or  exhibit  only 
faint  traces  of  bumps,  but  must  still  be  placed  amongst  these  species  on  account  of 
their  general  shape  and  the  outlines  of  their  transverse  sections. 

The  surface  sculpture  of  the  shell  is  identical  with  that  of  0.  tibeticum,  but 
tho  numerous  delicate  growth  lines  are  always  decidedly  taut  forward  near  the 
siphonal  margin. 

The  concentric,  spiral  striatums  of  the  oast  have  been  observed  in  most  of  the 
specimens.  It  is  especially  distinct  in  the  vicinity  of  the  umbilicus  of  tho  specimen 
fig.  7,  but  well  developed  also  in  Oriesbach's  type  specimen.  In  the  latter,  a  spiral 
line  is  very  distinct,  which,  following  the  centre  line  of  the  sides,  forms  a  low  ridge, 
as  it  is  frequently  observed  in  full  grown  individuals  of  Gynmitei,  such  as  Gymnitei 
jollyanut  Oppel  (Cephalopoda  of  the  Muschelkalk,  PI.  XII,  fig.  1). 

In  one  of  tho  spocimens  (PI.  IX,  fig.  7)  the  margin  of  the  aperture  is  partly 
preserved.  Its  outline  follows  in  general  the  direction  of  the  folds  and  lines  of 
growth,  but  is  not  strictly  parallel  to  the  latter.  On  the  whole  it  is  less  strongly 
falciform,  and  not  turned  backward  in  the  vicinity  of  the  umbilical  suture.  Tho 
margin  of  the  aperture  is  preceded  by  a  distinct  contraction  of  the  shell,  which  is 
rounded  off  regularly.  In  this  specimen  the  length  of  the  body  chamber  comprises 
exactly  one  half  of  a  volution. 

Sutures. — The  sutures  are  very  similar  to  those  of  the  preceding  species,  but 
there  is  no  trace  visible  of  an  auxiliary  saddle  in  any  of  tho  specimen.  The  sutures 
vary  considerably.   The  siphonal  lobe  is  .divided  by  a  siphonal  prominence,  the  top 
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i        »,.r.n  ffies  6c,  7oV   The  antisiphonal  lobe  is  bicuspidate. 

^^sl^* *^  thefis£ 

PI.  IX,  will  better  demonstrate  the  extent  to  which  the  sutural  hne  is  object  to 
variation,  than  any  description  could  do. 

cerasbeds.  Shalshal  Cliff  near  Rimkin  Paiar,  encamping  ground,  5,  Coll.  Gnesbach, 

5.  Coll.  Diener.  ..  ,  ,  ., 

Remarks  -The  typical  form  of  this  species  may  be  easily  recognized  by  Us 
remarkable  sculpture.  It  may  be  distinguished  from  the  smooth  variety  of  0.  td>et- 
,cum  with  few  and  thicker  whorls,  by  the  absence  of  a  distinct  umbilical  margin. 
There  are  forms  transitional  with  0.  Sakuttala,  which  will  be  treated  later  on  in 
the  kit. 

3.  Ophiceras  sbepuktiscm,  nov.  Bp.,  PI.  XIII,  figs.  1—7- 
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This  species  may  be  roughly  described  as  an  elliptical  variety  of  Ophieera 
libeticvm,  although  the  range  of  ite  variation  is  still  wider,  and  forms  must  be  in- 
cluded in  this  f  peoies,  which,  like  the  one  figured  PI.  XIII,  fig.  7,  look  rather 
different  from  the  typical  Ophiceras  tibetiown. 

Typioal  form.— An  such  I  oonsider  the  specimens  figs.  2,  5,  which  are  very 
closely  allied  to  the  typical  form  of  0.  tibetioum  from  which  they  differ  specially  by 
their  obliquely  elliptical  outlines.  The  numerous  whorls  leave  a  wide  and  shallow 
umbilicus  open.  The  involution  is  identical  with  that  of  the  species  named,  but 
the  amount  of  the  overlap  of  the  volutions  is  smaller  at  the  place  of  their  greatest 
aplanation. 

The  transverse  section  is  cardiform  and  the  largest  transverse  diameter  corre- 
sponds exactly  with  the  umbilical  margin.  Tho  lateral  parts  do  not  converge  so 
strongly  as  in  the  typical  species  of  Ophiceras  Hbeticum  and  [are  slightly  arched. 
The  siphonal  area  is  rounded  and  passes  gradually  into  the  lateral  parts.  The  height 
itions  is  considerably  larger  than  their  thickness,  at  least  in  full  f- 


of  the  volutions  is  considerably  larger  than  their  thickness,  at  least  in  full  grown 
individuals.   The  whorls  increase  quite  regularly  in  these  two  directions  and  are  not 
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much  thicker  at  the  placo  of  their  greatest  aplanation.  The  umbilical  margin  is 
always  well  defined  in  the  inner  volutions,  as  in  Oph.  (ibeticum,  but  is  gradually 
rounded  off  in  the  last  volution. 

'J he  sculpture  consists  of  bumps  and  folds  of  irregular  strength.  As  a  rule  tho 
bumps  predominate  on  the  inner  volutions  and  ore  replaced  by  folds  of  a  falciform 
shape  on  tho  last  whorl.  The  direction  of  the  folds  is  exactly  the  same  as  described 
in  0.  (ibeticum. 

Range  qf  variation.— In.  this  species,  as  in  0.  (ibeticum,  a  variety  with  less 
numerous  volutions  and  with  a  comparatively  smaller  and  deeper  umbilicus  is 
known  to  me  (PL  XIII,  figs.  3,  4,  6,  7).  It  is  distinguished  by  considerably  thicker 
whorls,  the  thickness  of  which  changes  in  proportion  to  their  height,  in  such  a  manner 
that  the  largest  transverse  diameter  corresponds  regularly  to  the  points  of  greatest 
aplanation  of  the  shell.  For  instance  in  tho  last  volution  of  the  specimen  fig.  4,  the 
respective  measurements  in  millimetres  are  as  follows : — 

Longitudinal  Mb,  Truiannc 
Height     1    ,  t  15-5         28  U  9*5 

Thick*-.)  llM         18  U 

In  the  body  chamber  of  some  of  my  specimens  of  this  variety,  another  remark- 
able character  may  be  observed,  which  differs  from  the  typical  form.  It  is  a  conspi- 
cuous change  in  the  shape  of  tho  transverse  section  altogether.  Not  only  have  all 
traces  of  a  distinct  umbilical  margin  completely  disappeared,  but  even  the  lanceolate 
outline  of  the  cross  section  has  become  perfectly  obscured  (figs.  6b,  7b).  Tho  sec- 
tion is  almost  oval,  the  lateral  part  s  are  distinct  ly  arched,  and  the  si  phonal  part 
appears  to  be  very  broadly  rounded.  And  yet  in  the  same  specimens  the  transverse 
section  is  quite  identical  with  that  of  the  typical  form  as  far  as  the  commencement 
of  the  last  volution.  That  this  change  of  its  shape  in  tho  body  chamber  portion  of 
tho  volutions  is  not  a  general  character  of  this  species  is  clearly  shown  from  fig. 
5b,  the  cross  section  preserving  its  original  shape  as  far  as  the  margin  of  the  aperture. 
Specimen  fig.  7  presents  an  extreme  type  of  this  variety,  but  there  are  many  transi- 
tional forms  from  this  to  the  typical  one. 

The  range  of  variation  in  thn  sculpture  is  about  the  same  as  in  0.  (ibeti- 
cum, from  specimens  with  strong  bumps  and  folds  to  such  as  are  nearly  smooth 
(figs.  3,  7).  In  specimen  Sg.  4  a  similar  sculpture  may  be  observed  as  in  tho  body 
chamber  of  O.  i ibeticum  figured  by  Griesbach,  PI.  Ill,  fig.  1  (reproduced  in  this 
Memoir,  PI.  VIII,  fig.  4).  This  system  of  sculpture,  consisting  of  numerous  rounded 
folds  with  very  narrow  intervals  between  them,  alternates  in  tho  last  volution  with' 
the  regular,  broad  S-shaned  folds. 

The  shell  is  well  preserved  in  several  specimens  and  exhibits  the  numerous  deli- 
cite  growth  lines,  which  follow  the  direction  of  the  folds.  They  are  frequently 
arranged  into  bundles  and  more  strongly  developed  on  the  surface  of  the  folds  than 
in  the  intervals,  which  are  free  from  sculpture.  In  figs.  2a  and  4  this  character  is 
fairly  well  reproduced. 


HIMALAYAS  POS8IL8. 

1  "  The  spiral  station  of  the  e«t  is  perfectly  preserved  in  to**™  £ 
Ibe  apinu  Bvr  oonoontrio  striations  are  seen  nearly  all  over  the 

theDodychamherportaonthooonem  8triations 

lateral  parts  as  *  b^es^ne  more  delicate  one.  being 

SJS  he  shell,  even  if  the  lines  of  growth  are  well  preserved^ 

Xe  margin  of  the  aperture  in  seen  in  the  type  spoony  fig.  _ fa. .  It  .  of  a 
1UB       »  .         ... '  nnneli  following  hi  general  Urn  outlines ot  the  lines 

7^^^  the  umhili^waU, 

l^ural  .narginrunsinastraight,  radial  direction  towards  the  umbilical  margm. 

tJ^t^^t^^  so  strongly  falciform,  as  in  the  growth  lines. 

^^tZ^X^"^  half  a  volution  in  length  in  this 
^  In  the  specimens  figs.  3, 6  and  7  one  half  ofthe  last  volubon  f  orms  P^t 
^body  chamber,  the  margin  of  the  aperture  not  being  preserved.  The  spec 
mons  Os.  2  and  4  consist  of  air  chambers  only. 

S vturet  -In  their  general  arrangement  the  sutures  are  similar  to  those  of  O. 
oibbo$um  In  the  details  of  their  shape  they  vary  to  a  rather  large  extent,  as  may 
L  Men  from  the  figs.  3b  and  3b,  in  which  two  extreme  typos  are  represented. 

The  saddles  are  very  broad  and  short  in  the  sutural  line  of  the  first  specimen 
(fig  3)  Vated  by  narrow  lobes ;  in  the  second  specimen  (fig.  2)  both  the  lobes  and 
addtoarenarrow  and  elongated..  But  even  in  one  and  the  same  specimen^  these 
two  dXenteharactorsof  the  sutural  elements  are  represented.  The  saddles  are 
l  r  >ader  and  shorter  in  those  portions  of  the  whorls,  which  are  situated  nearer  to  the 
longitudinal  axis  of  the  shell,  whereas  they  are  longer  and  narrower  at  the  place  of 

the  greatest  aplanation. 

The  siphonal  lobe  is  always  comparatively  short,  and  its  terminal  branches  are 
denticulated.  Tlie  lobe  lino  ascends  from  the  principal  lateral  lobe  towards  the 
auxiliary  lobe.  The  saddles  are  frequently  depressed  above,  their  external  portion 
being  cut  off  obliquely.   The  auxiliary  lobe  forms  a  straight,  serrated  line,  ascending 


towards  the  umbilical  suture. 

Locality  and  Geological  poMion.  Number  of  »pecimen»  *r«m*«^-Otoceras 
beds.  Kiunghmg  encamping  ground,  8.  of  Niti  Pass,  18,  Coll.  Griesbach  ;  19,  Coll, 
Diener;  Shalshal  Cliff  near  Rimkin  Paiar  encamping  ground,  1,  CoU.  Diener; 
Khar  (Spiti)  2,  Coll.  Griosbaoh. 

•  Bxmarkt  -It  is  one  of  the  best  characterized  species  of  this  gonus.  Although 
transitional  forms  to  Oph.  tibeticum  are  known  to  mo,  in  which  the  obliquely  elliptical 
outline  gradually  approaches  the  normal  spiral,  I  have  never  been  at  a  loss  to 
distinguish  the  two  species,  if  larger  specimens  wore  at  my  disposal,  in  which  the 
rounded  off  umbilical  margin  and  the  arched  lateral  parts  form  good  characters. 
The  specimen  figured  PL  XII,  fig.  1,  is  an  instance  of  the  transitional  forms  m  which 
the  outline  approaches  the  normal  spiral. 
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will  bo 


•       .       .       .  *V{  Fir.  6. 

"»l>iUe«i       .  Warn.  68  an. 

»      »  »  «htD      1  *>  •>  »W  .. 

.      (tfflbilieai  P*** »f  iU  gr»tnl  »pUorti»ii  f  *pp-  H  »  30 *  .. 

HdKbt  of  tli.  I.U  f  *bw»  tb,  Bn.bilk.1  >.t.m      .  2"  i?  " 

Hrtght    rfth.lutwkari,   "  .       H  „ 

Tw«k»"»  „  „    „  jatUpi*.  «f  a.  r~t«itHlu«1.ti.Bf    18  -  »«- 
The  typical  form  of  thin  comparatively  .   ,      "     "  " 

serpentina,  from  which  it  diiferX  ^  ^  *°  0^*,'<Wra• 

in  later  stages  of  growth,  by  flat  latL  nX^  *  dfctfaot  ™*»«-»«Sl» 
area,  which  is  sepamted  from  fte  8^         ^1?  ^ 

The  umbilicus  i,  wide  and  very  ^   r,  ^ "T^  ^  'dph0,lal  edge" 
than  onethM  of  their  height.  IlTbo"he  1^  P  "?  *f  !? 
with  tie  umbilical  margin  th*  thMr       *  ?!     ^  transverse  diameter  coincides 

its  immediate  viciX *£! ^ ^?T!L    ^  ~  fc  not  * 

their  thickn^  anT7do^n7  always  much  greater  than 

to  a  diameter  of  the  shell  of  58  mm    Th« J  ,    i  ,      mm.  corresponds 

even  in  later  gta  J  „I  ™Ll  ^  .  umbilical  margin  is  also  distinctly  marked, 
even  n  later  stages  of  growth,  but  its  character  as  an  obtusely  rounded  odU  is  leJ 

The  sculpture  is  similar  to  that  of  the  preceding  species,  but  no  specimens  have 

SETJT!?: 1,1  which  010      * 80  -  -  «- 

bnm«         vl   ^  °f  °"  "I""— •   Folds  and  elongated,  irregular 

bumps  are  either  oombined,  as  in  the  specimen  fig.  6.  or  one  of  thesftwo  element* 

ZTl7  (%  5)'  Th0re  "°'  form9  111  Whi0h  «»       is  almost 

pwrectiy  smooth,  but  which  on  account  of  the  distinct  siphonal  and  umbilical  mar- 
gins, are  more  allied  to  the  present  species  than  to  O.  ckamunda. 

numerlT   A  r      r   ^  preserTed  111  tho  8Pecimea  %  «•  and  is  covered  with  very 
-  us,  delicate  lines  of  growth  of  an  equal  strength  and  distance.  In  such  a  doc- 

S^Zl?**  ™  *  «"  of  narrow  folds  Tt  Sp. 

«ure,  Oie  growth  lines  are  irregularly  distributed  into  bundles  corresponding  to  the 
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folds.  An  8-shaped  striation  of  the  oast  corresponds  to  these  growth  lines  of  tho 
shell.  It  is  especially  well  marked  in  the  si  phonal  region  of  the  specimen  fig.  6, 
The  direction  of  the  growth  lines  is  not  exactly  the  same  as  in  the  preceding  species, 
at  least  near  the  umbilical  wall,  where  they  are  not  bent  backward,  but  cither 
straight  or  slightly  turned  towards  tho  front  of  the  shell.  Near  the  si  phonal  mar- 
gin they  describe  a  strongly  forward  bent  curve. 

The  spiral  striation  is  exhibited  as  faint  traces  only  on  the  siphonal  area  of  the 
specimen  fig,  6,  and  on  a  second  ono,  which  in  its  outlines  approaches  the  normal  spiral. 

In  one  of  the  specimens  from  the  Sbalshal  Cliff,  which  has  not  been  figured, 
tho  lower  extremity  of  the  apertural  margin  near  the  umbilical  suture  is  preserved. 
In  this  specimen  the  body  chamber  comprises  very  little  more  than  one  half  a  volution 
in  length.  In  all  the  rest  of  tho  specimens  less  than  one  half  a  volution  forms  part 
of  the  body  chamber. 

Suiuret.— In  the  type  specimen,  PI.  XII,  fig.  5,  the  sutures  are  perfectly 
identical  with  those  in  the  type  specimen  of  0.  lerpemtUum  (PI.  XIII,  fig.  2), 
but  the  range  of  variation  in  the  shape  of  the  lobes  and  saddles  seems  to  bo 
scarcely  less  wide  in  this  than  in  tho  foregoing  species. 

Locality  and  Geological  position.  Number  of  specimen*  examined.— Otoceras 
beds.  Shalskal  Cliff  near  Bimkin  Paiar  encamping  ground,  5,  Coll.  Dionor ;  1,  Coll. 
Grieabaoh ;  Kiunglung  encamping  ground  S.  W.  of  Niti  Pass  1,  Coll.  Griesbaoh. 

Bemarks. — The  typical  form  is  easily  distinguishable  from  the  allied  species  by 
its  distinctly  flattened  siphonal  area  and  the  rounded  off  siphonal  edges.  But 
there  is  one  spotimon  in  which  these  characters  are  not  very  distinctly  developed 
and  which  consequently  somewhat  recalls  0.  aerpentinvm,  although  tho  absence 
of  any  arching  of  the  lateral  ports  places  it  nearer  to  tho  present  species.  The 
smooth  specimens,  in  which  barely  any  trace  of  sculpture  is  perceptible,  mark 
transitional  stages  from  this  species  to  0.  Ohamunda.  In  one  of  the  specimens 
tho  ohliquely  elliptical  outline  approaches  tho  normal  spiral.  Thus  in  its  outlines 
and  in  the  strong  elongated  irregular  bumps,  this  specimen  recalls  0.  gibbotum, 
but  tho  character  of  the  siphonal  region  makes  nevertheless  distinction  easy. 

In  general,  the  range  of  variation  seems  to  be  less  wido  in  this  than  in  the 
species  hitherto  described,  because  varieties  with  thiok  whorls  and  a  deviating  trans, 
verso  section  of  tho  body  chamber  have  not  been  observed. 


Group  op  OPHICERAS  SAKUNTALA,  Diembb, 
6.  (1)  Of  hicbras  Saktktala,  nov.  sp„  PL  X,  figs.  1-7,  PL  XI,  figs.  1,  2,  4. 
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mm  layer  of  the  Otoe™  beds  in  £  8£b£f  Z  '  ?  *  form  in  the 

l«nks  aro  almost  <n»l.,.f»i.  .  .      .         Where  »moof  the  limestone 


banks  are  almost  lively  made  up  of  its  sheUs.  ZZ  "      >  ^ 
•peoimen,  of  O.  in  the  HLl^tLi^i"  "?  ^  ^  W 

fragments,  which  I  have  not  examined  in  doteiL  '  *  ^  number  <* 


;  examined  in  detail 
The  typical  form  of  this  species  is  very  characteristic  and 


v  ♦       ^' '  „<•      •        .     r  .  °na^et.en.st.ic  and  is  easily  reeo.*n,V~l  . 

but  the  range  of  variation  is  so  wide  that  there  is  no  t "  .    y  ^gnued  ; 

exception  of  0.  Ukorma,  to  which  transitional  f^ns  h^Tnol  !    gTft  ^  ^ 

0.  to***  0.  C****.  and  0.  the^Ts  ^CmT^  T° 

1  forma,  that  all  th«e  specie,  might.  ^££2^  * 

is  mere  rarm  m  nf  t,r,a  «-J  +i   ,  1      Ju  wiicmon,  be 


t       _  i  '     """o1  »  variety  only,  is  rather  a  matter  of 

ZZZi  aii£f2  ifrom  0  J; 111084  typical  ^  ^ w  of  w£ 

wl^hare  all  alike  and  all  again  different  from  each  other,  to  the  rank  0f  prTr 
Stw   aTT  Ji8,*Dgfl  of  ^eir rospeotive  variations  in  * Z 

JTSfT"  ^  ^  T^'  Pr°!?,ng  18  ^  »  the  Brachiopoda,  in  whLh 

the  typical,  but  not  the  extreme,  form,  are  used  for  the  separation  of  different  sZ* 
/bn*-Aa  such  I  consider  the  specimens  figured  PL  X,  fisTl  77? 
mth  volutions  which  increase  more  rapidly  in  height  than  in  0.  d^UiL  and* 
overlap  each  other  more  than >  one  half  of  their  height.  The  umbilicus  is  usual  ly 
smal  er  than  the  height  of  the  last  volution,  whereas  it  ia  at  least  as  ^  b  t 
usually  larger  in  O.  medium  and  in  0.  demiuum. 

The  transverse  section  is  lanceolate  and  nearly  twice  as  high  as  it  ia  broad 
and  its  greatest  transverse  diameter  is  situated  a  little  above  the  umbilical  margin ' 
whereas  in  O.  medium  it  exactly  coincides  with  the  latter.  The  lateral  partem/ 
verge  from  this  point  towards  the  siphonal  parte  a*  very  slightly  arched  planes  The 
smhonal  part  is  narrowly  rounded  and  passes  very  gradually  into  the  lateral  parte, 
ihe  lateral  parts  slope  very  gently  towards  the  umbilical  margin  from  the  point  of 
the  largest  transverse  diameter.  The  latter  is  always  perfectly  distinct,  at  least  in 
the  mner  volutions,  and  takes  the  shape  of  a  rounded  off  edge.  Prom  this  edge  the 
umbilical  wall  slopes  to  the  umbilical  suture  at  an  angle  of  46  to  60  degrees. 

The  ornamentation  of  the  shell  is  very  simple.   The  caste  are  either  perfectly 
smooth,  or  are  covered  by  numerous  delicate  falciform  folds,  which  rise  near  the 
umbilical  margin  and  increase  gradually  in  breadth  towards  the  siphonal  inargin 
where  they  die  out.  These  very  low  folds,  which  are  neither  narrow  as  in  O.  tibeticum 
nor  ever  attain  a  similar  strength,  as  in  the  typical  forma  of  the  former  group' 
either  begin  on  the  inner  volutions  (PI.  X,  fig.  5)  or  are  confined  to  the  last  volution 
only.  Occasionally  slight,  indistinctly  defined  elevations  are  also  present  on  the 
inner  volutions.   In  ihe  shell  these  folds  correspond  exactly  to  the  distribution  of 
the  lines  of  growth,  which  are  always  arranged  along  the  folds  in  bundles  and 
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developed  more  strongly  than  in  tho  interval*.  The  direction  of  the  lines  of  growth  as 
well  as  of  the  folds  is  falciform  in  the  lateral  parts.  On  the  umbilical  wall  their 
convexity  is  slightly  hent  backwards,  whereas  it  is  decidedly  turned  frontwards  near 
the  siphonal  margin.  In  places  where  the  cast  is  perfectly  smooth,  the  growth  lines 
of  the  shell  are  distributed  quite  regularly ;  but  an  arrangement  into  bundles,  which 
are  joined  near  the  umbilical  region,  is  the  prevailing  character. 

Range  of  variation.— Several  different  directions  of  development  are  followed  by 
this  species.  In  one  variation  the  tendency  prevails  to  decrease  tho  height  of  the 
volution,  and  to  enlarge  at  the  same  time  the  size  of  the  umbilicus.  This  tendency  is 
clearly  marked  in  the  specimens  figured  PI  X,  fig.  4,  fig.  6,  fig.  8  and  PL  XI,  figs.  1 
and  4.  In  the  specimen  PI.  X,  fig  4,  this  tendency  is  combined  with  a  considerably 
lessened  amount  of  involution,  the  whorls  overlapping  each  other  to  one  third  of  their 
height  only.  In  the  specimen  PL  XI,  fig.  2,  the  thickness  of  the  cross  section 
increases  comparatively  in  proportion  to  tho  height,  but  not  in  siao  of  the  umbilicus. 
As  in  tho  samo  specimen  a  slight  tendency  is  marked  to  enlarge  the  folds  near  the 
umbilical  region,  a  beginning  transition  towards  0.  gibbosum  may  be  observed. 

Another  character,  which  is  subject  to  considerable  variation,  is  the  umbilical 
margin.  Regarding  the  shape  of  the  umbilical  region,  two  evolutional  series  may  be 
distinguished.  In  one  the  umbilical  margin  is  an  obtusely  round* >J  off  edge,  as  in  this 
typical  form,  but  tho  umbilical  wall  is  higher  and  more  steeply  inclined.  If  the 
character  is  combined  with  tho  tendenoy  to  lesson  tho  height  of  the  volutionB  and  to 
enlarge  the  umbilicus,  transitional  forms  to  0.  medium  are  met  with,  as  in  tho 
specimen  figured  PL  XI,  fig.  1.  In  the  second  evolutional  series  the  umbilical  wall 
gradual  ly  disappears  by  more  completely  rounding  off  the  umbilical  margin.  Indeed 
there  are  specimens  among  the  Him&layan  material,  which  in  the  shape  of  the 
umbilical  region  approach  the  subgenus  Vi»h**itei  or  Xenatpti  Middleman,  from 
the  triassic  limestone  orags  of  Chitichun.  In  these  specimens  the  lateral  parts  slope 
in  a  very  regular  curve  towards  the  umbilical  suture,  without  forming  either  a  distinct 
umbilical  margin  or  wall  The  most  intimate  connection  between  all  these  forms, 
however,  is  indicated  by  a  number  of  asymmotrical  specimens,  which  show,  only  on  one 
Bide,  faint  traces  of  a  distinct  umbilical  margin,  whioh  is  quite  absent  on  the  other. 

Three  specimens  show  a  tendenoy  to  flattening  of  the  siphonal  part  and  the  for* 
mationof  indistinct,  rounded  off  siphonal  edges.  But  this  tendency  does  not  appear 
to  be  sufliciently  strongly  developed,  to  speak  of  true  transitional  forms  between 
tho  present  species  and  0.  platytpira. 

The  concentric  spiral  striatum  is  well  marked  in  a  considerable  number  of 
specimens,  and  is  excellently  developed  in  specimen  PI.  X,  fig.  4,  where  it  is  distri- 
buted all  over  the  whorl.  Under  the  lens  these  spiral  Btri®  appear  as  low  ridges  of 
unequal  strength  and  distanoo.  They  are  situated  nearest  to  each  other  in  the 
vioin:ty  of  the  siphonal  part  and  on  the  umbilical  wall,  and  are  more  delicate  on 
tho  siphonal  area,  than  on  the  lateral  parts.  Although  in  this  specimen  the  shell  is  ex- 
oellently  preserved,  and  every  detail  of  its  numerous  delicate  lines  of  growth  is  visible 
under  a  magnifying  glass,  I  have  not  been  ablo  to  discover  on  it  any  trace  of  spiral 
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striatums.   I  therefore  cannot  help  thinkl™       #1.     .  .  U? 

restricted  exclusively  to  the  tou^^f^**  J***  -  is 

7et  been  observed  in  any  triassic  ammon  fa  f  *  whioh  ^  *>t 

In  several  of  my  specimens  the  J^*!*^  ■ 

preserved.   Its  general  configuration  fc^Er  to  tat T^L" .  ,ea8t 
species.   It  forms  a  straight,  radial  lineTthl  ^  m  ^  P^^^ 

curve  in  the  lateral  parts  with  a  forward  bent  oL™£°f  ^  "Ml  *  falcifo™ 
margin  of  the  aperture  is  partly  figuTin  twZ^  £  %°  ^  ^ 
two  first  mentioned  specimens  L  body  ohanSer^T  ^  3'  4«  6'   In  «» 

volution  in  length.   In  the  specimen  figuiS  p1  xT?^6"**  0,10  haU  nf 


&tf«w.-An  idea  of  the  variation  Z  7    u  cmnmer°™*- 
-J-  Une  may  ,  form.  tX^t aX^TL^ 

latemlsaddleis.asarKmpa^  ^   »*  the  aeoond 

lateral  lobes  and  of  the  auxiliary  lobe  L  «f  JS?  5™""  m  th*  hoi«ht  of  4,10 
PL  XI,  figs.  1,  2,  whilst  they  ^  S  ^ 
one  character  of  the  m^Z^^l^T^       *  %  2"  But 

sir.  rjisri  r-^-"~boArj: 

'  "  1  anow.    In  the  spucunen  P    TI   fl»    1    „i  •  l  . 

shape  and  involution  resembles  most  O  T*  ,g*    *    boh  m  8eneral 

£jhb7'  «•  *- »  mm*  tt^",' 


» straight  -bOiZisa,  Szzzzxz?-'*  9b; 
it  tsetse    *  -»> 

■tacribedta^™  ta*™8<™'W  °'  *•  lop.  of  thetatonJ  odd],  will  b. 

™cn»aa  ui torn,  .pecao.  of  Ota*™.   If  thi,  d>u»  .hould  ho  found  to  b.  , 
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constant  one,  and  present  in  different  specimens,  it  might  be  considered  to  be  of 


leoond  lateral  saddle  as  abnormal  only. 

Siphuneie.-^ln  the  specimen  PL  XI,  fig.  2,  the  siphuncle  may  bo  seen  near  the 
oominenoement  of  the  last  volution,  in  the  shape  of  a  narrow,  fibrous  string,  which 


Locality  and  Geological  potition.  Number  of  ipecimen*  examined. — Otooeras 
beds,  Sbalshal  Cliff  near  Bimkin  Paiar  encamping  ground,  53,  ColL  Griesbach ;  87 
ColL  Diener ;  Eionglung  encamping  ground  8.W.  of  Niti  Pass,  6,  Coll.  Grieabach ; 
8.B.  of  Muth,  SpitL  1,  ColL  Grieabach ;  Ldpu  Lekh  Pass,  Eastern  Johar,  1  (?),  Coll. 


Rftnarki.—  Among  the  collection  made  by  D.  L.  Iwanow  in  the  lower  triasstc 
deposits  of  the  Island  Russkij  in  Eastern  Siboria  (Ussuri  district)  a  fow  specimens 
were  found,  which  are  nearly  perfectly  identical  with  tho  typical  form  of  O. 
Saftuntal*.  One  of  them  agrees  best  with  the  Himalayan  speoimen  PI.  X,  fig.  2, 
another  with  the  one  figured  PL  X  fig-  They  are  indeed  most  probably  identi- 
cal with  the  spooies  under  consideration. 

A  species  Gyronitet  eermi/ormie,  Waagen  (Ceratite  formation,  PL  XXXIX 
fig.  1),  from  the  lower  Ceratite  sandstone  in  the  Salt  Range  trias,  is  very  similar  to 
O.  Sakmtala.  Waagen  himself  characterizes  his  species  as  being  very  peculiar 
in  its  sjfneral  appearance,  and  not  adapted  for  a  closer  comparison  with  any  of  the 
other  species  of  Gyronitet,  described  in  his  Memoir.  It  cannot  be  compared  with  the 
typical  form  of  O.  Sakuntala,  but  to  the  variety  with  low  whorls  and  a  gradually 
curved  umbilical  margin.  Thesutural  line  is  rather  different  in  the  two  species; 
the  siphonal  lobe  terminates  in  a  single  sharp  point,  with  each  of  its  branches,  and 
is  situated  considerably  deeper  than  the  second  lateral  lobe.  The  Biphonal  prom- 
inence is  very  short  and  rounded  above.  The  strange  development  of  the  auxiliary 
lobe  may,  perhaps,  be  explained  by  its  being  partly  damaged  by  weathering. 

The  development  of  the  sutural  .lino  seems  to  prove  clearly  that  a  specific 


identification  of  the  two  forms  is  not  advisable.  But  even  tho  relationship  of 
Qyronilei  vermiformit  to  Ophicera$  is  doubtful,  the  concentric  striations,  which 
would  form  a  decisive  proof,  being  invisible,  owing  to  the  bad  state  of  preservation  of 
Waagen's  type  specimen. 

G.  (2)  Ophicbra.8  medium,  Griesbach,  PI.  IX,  figs.  1,  2. 

I'D.  Ophifrrn  iHJimn,  QriocWi,  P«ljMnlolo«ic«l  Mot*  on  tho  Lowtr  Truu  of  the  HimOiru,  Roe. 
0«l.  Sorr.  lud..  XIII,  111.  PI.  111.  £g.  a 


below  the  siphonal  funneL 


Griesbach. 


Ztjnrnii'i.if 


H.ifUof  tLtWrulu.ioB  [ 
Tbktiwn  of  tb.  but  relation 
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»  umbilurai 


from  tbo  umbilical  rotor* 
„    „  praovding  wborl . 
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portion,,  in  it,  involution  andluZ^a^T*  *  it8^  P»- 

perfectly  smooth  and  devoid  of  lateral  scul^      ™eree  """""^  but  its  «•*  » 

diameter  i™^^  *•  *****  tnuuverae 

parte  converge  in  the  shape  of  almost  plan,  J'  Tt  I T  ^  ***  tbe  ^ 
though  rounded  off,  i,  distinctly  ZdW  °  "P*"1*1  which' 

sipbonal  part.   We  typioa!  form  0J  o  ^STJ-i ^  ^ 

is  not  arched  at  all.  perfectly  oven  plane,  winch 

The  height  of  the  transverse  Motion  is  comnaraiiv„i,  1-  *v.    .  ^ 

Nor  S^Zltr  °nr^  ?158en?0d  "        tnM** 111  «  °f  ^  specimen., 
maraa  oy  tmesDacu,  it  only  shows  alight  radUtine  wrinkle  »i,,„i.  j- 

g ?M  8ide  -  ~  ^^^15: 

In  Grn*bach's  type  specimen  the  body  chamber  is  completely  pres.rr.vl  ^o» 
Pnang  a  little  more  than  one  half  of  a  volution  in  length,  but  I  have  not  sulwS 
»  ohuelling  the  margin  of  the  aperture  out  from  the  SiJ££ IS.  ^ 

^          n^  T1  ^      ^  °  ^*°BW'  Md  1  ™™  specie 
really  did  not  attain  so  large  dimensions  as  th*  tw«  f   T  .. 

the  body  chamber  is  present  *W°  foMaer>   In  dl  ^  H»°imen, 

him  T8"""1'  ,\0nlf  ^  *°  •Cantine8S  of  tho  "a*"5*1  ***  the  sutural  element, 
W  J^^^  ^  ^  P"0^  'P***  The  saddled 
,  nr^i^    ,6'  ^  8iph°nal  Whi0h  -.Wer,  lower  than  the 

p^Jateral  aaddle.  Tho  siphonal  lobe  is  situated  at  a  comparatively  low  level 
Itekteral  branches  terminate  in  one  single  sharp  point  As  tnTcharacter  may  be 
J.  Tt  ?VeD  miheh*t  °f  ^e  type  specimen,  and  persist,  at  a  diameter  at 
which  b  ,  lor  even  tri-cuspidate  terminations  are  always  found  in  0.  Sak^tala  or 
11  aPP«"*  to  be  of  some  value  for  a  specific  distinction  of  these  forms, 
ifte  deep  and  bipartite  antisiphonal  lobe,  with  a  rounded  saddle  on  each  side, 
was  already  noticed  by  Griesbach.  It  u perfectly  identical  with  that  in  O.  tibeticum. 

XomMj,  and  Geological  portion.  Number  of  apeeimeni  examined. — Otoceras 
Dads,  Bhalahal  Cliff  near  Bimkin  Paiar  encamping  ground,  5,  Coll.  Griesbach  ; 
AiuDglung  encamping  ground  8.  W.  of  Niti  Pass,  5,  Coll.  Griesbach. 

Jmar«,.-Transitional  forma  exist  between  tbi,  species  and  O.  SaHniaia 
*nd  the  smooth  variety  of  0.  tibetlcvm.   The  specie,  under  description  is  so  inti- 
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n^tely  connected  with  both  these  forms,  that  in  some  cases  distinction  become. 
«^Lv  «  although  the  typical  forms  are  very  easily  recogn.^.  The  con- 
aTtiTof  the  phonal  lobe  .car*  to  be  a  good  characteristic  for  spe^fic  detection, 
SZgh  no  important  systematic  value  can  be  attributed  to  it  on  account  of  it, 
great  variability  in  all  the  congeneric  species. 

7.  (3)  Ornic*BAB  ptichodbb,  nov.  sp.,  PL  XL  figs.  3,  5,  6. 

Di«*t«»ttli»«JnU   »  torn.  « 

„        »    nabiliaiu   18     „  »  - 

...  .    .  .-     (fron  tt.  nmblliwl  ratiii»  20     „  » 

H«igMof  U»l»t  wlatom  J   (     „  pmwB»g  ,h«H        .  16     .,  M  . 

TUokson  «f  ih»  Utt  Tolalicu   ll'S  >  Hi. 

This  elegant  speciea  is  very  closely  allied  to  0.  Sakuntai*,  bat  differs  owing 
to  its  stronger,  falciform  ribs,  whioh  cross  the  siphonal  part.  In  general  shape  it 
does  not  agree  with  the  typical  form  of  0.  Sakuniala,  but  rather  with  ite  variety 
with  lower  whorls  and  shallow  umbilical  region,  devoid  of  distinct  umbilical  margin. 
In  the  specimens,  figs.  3  and  5,  the  transverse  section  is  lanoeolate,  but  in  the  speci- 
men fig.  6  it  is  Bomewhat  oral,  the  lateral  parts  converging  but  very  little  towards 
the  broadly  rounded  siphonal  area.  Neither  siphonal  nor  umbilical  margins  are  dis- 
tinctly represented.  The  lateral  parts  join  the  penultimate  whorl  in  a  flat  and 
regular  curve.  Only  the  inner  volutions  show  an  umbilical  wall,  whioh  is  distinct 
from  the  sides. 

In  the  specimens,  figs.  3  and  5,  the  diameter  of  the  umbilicus  is  decidedly  smaller 
than  the  height  of  the  last  volution,  whilst  the  opposite  oharacter  prevails  in  speci- 
men, fig.  6.  The  involution  is  about  the  same  as  in  the  typical  form  of  O.  Solent), 
tola,  the  whorls  overlapping  each  other  to  a  little  less  than  one  half  of  their  entire 


The  sculpture  is  very  elegant  and  characteristic,  consisting  of  falciform  folds 
in  the  same  manner  as  in  0.  Sakuniala,  but  more  strongly  developed. 
TIioy  gradually  increase  in  size  near  the  upper  portion  of  the  lateral  parts  and  in 
the  typical  forms  of  this  species  (PI.  XI,  figs.  3,  5)  cross  the  siphonal  area.  Thus 
even  along  the  periphery  of  the  shell,  this  sculpture  may  be  seen  as  a  regular  cor- 
rugation ;  in  specimen,  fig.  6,  the  folds  are  not  yet  sufficiently  strongly  developed  to 
cross  the  siphonal  part.  The  latter  specimen  may  therefore  be  looked  upon  as  a 
transitional  form  to  0.  Sakuntala. 

The  growth  lines  of  the  shell  correspond  exactly  to  the  folds  in  the  cast  As 
in  0.  Sakuniala,  they  are  arranged  in  bundles,  whioh  are  combined  near  the 
umbilical  margin. 

In  specimen,  fig.  3,  the  spiral  striatums  of  the  cast  are  excellently  developed  and 
regularly  distributed  all  over  the  cast.  They  are  very  delicate  and  seem  to  be  more 
numerous  near  the  umbilical  region  and  the  siphonal  margin,  than  on  the  middle 
portion  of  the  lateral  parts. 
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-pocixnens  the  body  chamber  comprise  In  b°* 

ia  length.  F       DUl  very  WtIe  moi«  than  one  half  »  voitttion 

Suturei.— The  sutural  lino  agrees  with  tw  „f  „  „  , 
%6^™ngemontofthe^^  In  8P-i»en 

of  the  siphonal  lobe  is  »tI«4S^^rS^f  h^ 
which  arc  flanked  by  two  smaller  indeotoLfll..  "S"  "  tW°  sharP 

Locality  and  Geological  position     X..«.h~.  *       .  ' 

flfwwrfc.-MMiy  pahwmtoloeists  will  «milw       T'  ,    °U-  D,enen 
only  of  0.  tf.*^7 aT^lT^^Ttut  "  a  Vari°* 

I  havo  preferred  to  give  a  specific  design Z       J"8"  45,111,81  8Uch  a 

view,  bat 

uous  sculpture.  ««wion  to  this  form  on  account  of  its  oonspio- 


8.  (4)  OpirrcBaas  bemusum,  Oppol,  PI.  XLV,  fig.  i_7, 

1865.  ^m.o.tfu  i.mi..*tl  Opp,!,  P»W  «tii>di«h.  F«iilr.U.  .t 

«nd  Ouri  Kht,n,tt.       ^  ftta.**,^  Mi^JT "dir™  AW*«'™*«  ™i  Spit 


Diw>rt«r  of  tlx  (Ml       ....  P!*'8,      Pi«-3'      Pi*.  5 

Height  .f  tie  l„iTOluti,B  f        *1»  ..tnw       17"      u    "        9-5  - 

^^tZZZ^lZ^  beds 

k»d  uppoimoi,  oniv    Mn»™„.  H     .    MJ  nwsnlwd  from 

,  beuuai  8Hape  and  sculpture  with  several  of  th«  ™»nii  .      •  J 
Kiunglungandthe  Shalshal  Cliff.   It  only  noT.  llnl       f  T™  ^ 
measurements  in  Oppel's  t™  mJw,™     5  •   «     ^T"11  °f  tbe 

IP°»s  type  bpocimea  and  in  the  one  from  tho  Shalshal  Cliff 


m  HIMALAYAN  FOSSILS. 

fl^lPLXIV,  fig.  6,  to  illustrate  their  identity  as  far  as  their  dimensions  arc 
concerned. 

0PI*V.  tJr..     Pi.  XIV. 

Spuiiam.  Fig«. 

St  mm.  30  turn. 

Duurtter  of  tho  ilitll                                                              P'5   „  9  ., 

uinUl*™  f      6  ",  «  .. 

Tki^lno* }  °f  the  l"4  ",lu'i'"' i      1   ■•  4  " 

The  striking  hilarity  in  the  sculpture  is  best  exhibited  by  a  company  of  the 
^t.Itttned  rpocimen  with  the  one  toured  Pi  XIV  fig.  7.  from  he  Scb hgjnt- 
weit  collection.  The  narrow  low  folds  and  wrinkles,  characterizing  this  spoaes  ui 
the  adolescent  stage  may  easily  be  observed  in  both  figures. 

I  believe,  thTreioro,  that  the  specific  designation  proposed  by  Oppel  may  safe  y 
bo  adopted  for  this  species.  As  the  specimens  belong  certainly  to  Ophtctra*,  Oppel  s 
Ammonites  denti,***  will  consequently  have  to  be  placed  m  this  genus. 

Topical  /W-Thc  tvpical  form  ot  this  species  is,  of  course,  represented  by 
OppeV.  specimen,  and  by  specimens  figs.  2,  3,  5,  (i,  7,  which  in  shape  and  sculpture 
exhibit  the  greatest  similarity  to  the  former.  The  typical  form  may  be  distinguished 
from  O.SMala,  which  is  its  nearest  ally,  by  the  wider  umbilicus  by  its  more 
numerous,  slowly  increasing  volutions,  and  by  its  transverse  section,  which  is  more 

oval  than  lanceolate.  . 

The  diameter  of  the  umbilicus  is  considerably  larger  than  the  height  of  tho  last 
volution.  The  involution  is  very  small  in  younger  stages  of  growth,  as  may  be  seen 
from  tho  specimens  figs.  3,  5,  6,  7,  but  increases  considerably  after  the  diameter  has 
attained  more  than  20  mm.  But  even  then  it  is  smaller  than  in  the  typical  form  of 
0.  Sakuntala.  The  height  of  tho  transverse  section  is  lower  in  proportion  to  its 
thickness,  than  in  the  former  species.  The  largest  transverse  diameter  is  situated  a 
little  above  the  umbilical  margin,  which,  as  a  rule,  is  distinctly  defined,  at  least  in 
the  inner  volutions.  The  umbilical  margin  forms  an  obtusely  roundod  edge,  and  is 
separated  from  tho  preceding  whorl  by  a  distinct,  steeply  inclined  umbilical  wall  of 
varying  height.  As  it  is  rather  low  in  the  inner  volutions,  it  contributes  to  the 
shallow  aspect  of  the  wide  umbilicus. 

The  lateral  parts  converge  very  slightly  towards,  and  gradually  pass  into,  the 
broadly  rounded  siphonal  area. 

The  specimen  fig.  1  differs  from  this  typical  form  by  comparatively  higher 
whorls  in  and  by  a  larger  degree  of  involution,  the  whorls  overlapping  each  other 
rather  less  than  one  half  of  their  height.  The  umbilical  margin  is  more  rounded  off 
and  there  is  no  distinct  demarcation  between  the  moderately  inclined  umbilical  wall 
and  the  flat  lateral  parts.  Specimen  fig.  4  agrees  with  the  typical  form  in  involu* 
tion,  but  differs  owing  to  the  absence  of  a  distinct  umbilical  margin. 

Tho  sculpture  is  subject  to  some  variation.  As  a  rule  the  inner  volutions  are 
perfectly  smooth.  At  a  diameter  of  6  to  20  mm.  however,  a  very  characteristic 
sculpture  prevails;  it  consists  of  very  numerous,  delicate  and  narrow  falciform 
wrinkles,  between  which  a  few  stronger  ones  arc  intercalated.   This  irregularity  in 
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specimen  fig.  3,  but  in  others  th„  2           *         ^  for  lnst*"».  in  the 

full-grown  V^VtTJtt  £-*  even  in 

as  a  rule,  the  sculpture  is  similar  i  fteZZT^O  ^^J?^ 

remark  applies  to  the  growth  lin«,  in  the  .holl  ^   ^  ^ 

described  in  O.  Sokuntala.  of  the  spual  8trii6  h  8imilar  to  thftt 

In  Oppel's  type  specimen  tho  body  chamber  amount  f«  «.«.  . 
half  a  volution  in  length.   So  it  does  in  the Tp^LZT         ^  ^ 

Hi.  ipeeiiMii  the  length  of  the  body  ehuahe,,™™^. ,  ^  rtorL  11 

«...  n.v  -Cii^te^rrrr 

tieulated  below.  ^Che9  °f  ^  8,fhonal  lob«  a™  <1«°- 

Locality  and  Geological  position.    Unmber  of  tpeoimem  mhW  ru 

m  Munich) ;  SlalAJ  Chi  near  Khnkh,  V*.  eneampi.e  g,^,   *  CA^T 

£«warA«.- Between  this  species  and  0.  Salunialo  tho™  n™  fr„„  ■♦•     .  , 
hut  thetvpes  0f  bothsp^  may  rasily  be  d*  b££  ^^^T^ 
twn,  cross-scctum  and  sculpture  of  tho  inner  portion  of  the  whorls. 

9.  (5)  Ophicebas  Chamtoda  nov.  sp.,  Pi,  XII,  figs.  1,2,3,4. 


tw  .Mi  Flff" 1      ri*  *■ 

  w    ..  1U  „ 


i  166  „  1! 

Height  or  lb.  but  rotation  f ti*  B0ll,'I'ral  ""'ure                 21    „  go  (" 

...               <■         -  piewding  wlioil    .              li>    „  j7 

Tl.»lni-«,„fth.)MtinJe.tiol.  u  '  " 
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The  relation  between  fhi.  species  and  O.  are  similar  to  tho* 

which  eXt  between  0.  ivr^ftw.  and  0.  «Mi»  O.  |  ■»/  be 

^ugtlv  dTfiBed  .  the  elliptical  variety  of  0.  with  the  dtfenm* 

^ever,  that  if  range  of  variation  is  much  smaller  than  that  of  the  latter 


P   In'  my  Memoir  on  the  Cephalopoda  of  the  MuschcBalk  I  have  already  prat 
ffiv  opinion,  which  is  in  accordance  with  that  of  B.  t.  «"*  th.C 

Jolv  elliptical  shape  of  (PL  VII,   fig.  1)  and  of  some 

Lri«*  of  Cw»il<i  must  be  considered  aft  an  original  character,  proper  to  these 
specie.,  and  cannot  be  due  to  a  later  and  accident*!  deformation  of  the  fossils  in 
themalrix.  This  question  seems  to  me  to  be  settled  by  the  discovery  of  a  very 
lax-  number  of  forms,  belonging  to  the  genus  Ophtcera*,  which  are  distinguished  by 
an  elliptical  shape,  not  only  occurring  together  with  other*  characterized  by  normal 
outlines,  but  with  every  detail  of  their  structure  so  marvellously  preserved  (for 
instance  in  the  specimen  PI.  XII,  fig.  2)  that  the  idea  of  any  later  accidental 
deformation  must  be  given  up.  Thus  we  must  return  to  Stolicxka's  view, 
who  in  describing  his  Ogmmte$  Batteni,  expressly  remarked  that  its  elliptical 
outline  ought  to  bo  considered  as  a  proper  character  of  tho  species.1  Whether  a 
specifio  rank  ought  to  be  attributed  to  these  elliptical  forms,  or  that  of  a  mere 
variety  onlv,  is  a  matter  of  personal  taste. 

"With  the  exception  of  the  elliptical  outlines,  our  species  agrees  so  well  in  every 
other  respect  with  0.  Sakuntal*  that  a  detailed  description  of  all  its  characters  is 
scarcely  necessary,  as  I  should  only  have  to  repeat  the  description  of  the  latter 
species.  It  must  bo  noticed,  however,  that  only  in  very  few  specimens  are  traces 
of  a  distinct  umbilical  margin  observable,  and  that  in  the  typical  form  of  0. 
Chamunda,  the  lateral  parts  pass  quite  regularly  and  with  a  gradually  increasing 
curve  into  the  low  umbilical  wall.  In  w>me  specimens  no  umbilical  waU  is  at  all 
present,  the  lateral  parts  of  the  last  volution  joining  tho  penultimate  whorl  under 
a  moderately  flat  angle.  . 

In  none  of  my  specimens  the  margin  of  the  aperture  is  preserved,  but  its  vicinity 
is  indicated  in  the  specimen  fig.  2  by  a  slight  enlargement  of  the  last  volution 
near  its  anterior  termination. 

The  sculpturo  of  the  shell  and  the  details  of  the  sutural  line  are  absolutely 
identical  with  those  of  0.  Sakwtala. 

Locality  and  Geological  petition.  Number  of  specimen*  examined.-OtocetM 
beds.  Shalshal  Cliff  near  Rdmkia  Paiar  encamping  ground,  30,  Coll.  Diener; 
Kiunglung  encamping  ground,  N.  W.  of  Niti  Pass,  2,  Coll.  Griesbacb;  1,  ColL 
Diener;  Hills  abovo  Ruling,  Spiti,  2,  Coll.  Griesbacb;  Khar,  Spiti,  2,  ColL 
Griesbach. 

Remarks,— This  species  exhibits  a  remarkable  similarity  to  a  Siberian  form 
from  the  Olenck  beds,  which  E.  v.  MojsiBovics  described  as  Zenoditctu  karpintkii 
(Arktische  Triasfaunen,  PI.  XI,  fig.  13,  p.  75).   A  specifio  identity,  it  is  true, 

>  Vtm.  OmI.  Sort.  Ind.  V,  pt  I,  r.  <KX 


A  MM  ONE  A. 

ThoeUiptioal  outline,  of  the  ^^^Z^i^^^ 

Motorics  has  Uketvise  interpreted  it  M!n        ^         aV0Ur  °f  8uch  a  ^ 

section  of  his                             ^  *  «™  of  a  con. 

10.  (0)  OphicERas  Dharh.  nov.       PL  XFf  figs.  8<  9 

DUmetor  of  tie  .h*U  ^wiow. 


.  I    .,    „  fronting  whorl 


Thicko.wofUwU.l  rolulk, 

This  is 


41  m 

18 
135 
11  , 
8 


overlap  each  others  thl  ^  ^  """""^  *  »* 

section  is  perfectly  oval  exomlin  ,        entire  h(Ught 


The  transverse 


-incid.  wift^S,1^^/^;^  Tho^trunsverse 
-gularly  arched.    In  one  of  th7  an tL^l^-  -  ^  ^ 

cated ;  in  the  other  it  is  altogethorXnT  ™  ^'^J,™*1  n  *  distinctly  indi- 
character  in  Ovhicera,  T  ,*TZ  '  re^anlinff  the  variability  of  the 

two  spe^^ny  n°  reaS°aitt  thi&  8l*ht  -P-te  these 

far  ll^ZLTl  "  '"I6  "atrd  b0rdcred  b-vdisti"^  T marginal  edgesas 

broad.  ^  5-  8b' 88  il  *  in  realitv  Qot  more  than  2  mm 

The  ornamentation  of  the  sholl  is  h»t  f.;„M..       i  j  t 
whorl  it  consists  of  very  low   111      A  T  ' ^  Pcnultimat« 
thin  thread  »  the  Iast  v°lut™  °< 

lines  in  the  shell.   In  the  S»£  ^7^/  10  8nwth- 

aitnated  a  little  above  the  •■XmL^^  17  T  T^T*  *  0bSerVOd' 

aomtlZr1  ^  D<>t  ^  aWe  to  a  trao°  <>f       "tanJ  U»  *  the 

oTtlTJlr  ^   "»  f"^nt  fi*  8  «*-  ^e  body  chamber  portion 

Zon%  a„d  Oftrf^,  powVlOB>  Wm  waw|werf  _0tocera8 

C^neat^l  DP  ma  ^  ^  ^  VaU*  JoMr«     CoU'  Gri^ch '  *^ 


126  HIMALAYAN  FOSSILS. 

Sub-family:  UEEKOCERA TISAS  (Mihi). 

Genus :  MBEKOCERAS,  Hyatt. 

The  genus  Meckocera,  was  first  proposed  by  A.  Hyatt  in  WW  but  the  figure 
of  theTrSo  forms  from  Idaho,  which  bad  iuduced  Hyatt  to  propose  th*  new 
of  the  ™»  ,    published  in  I860.'   With  the  exception  of  the 

s:  ^Z'JTX^  w  — -*   r tWs  -, 


bonaria),  Mcekucera*  comprises  four  species  in  the  . 

^tlLera.apla^n,  White  (PI.  31,  figs.  1  » . -)  and  •  one 
allied  to  the  former  but  differing  by  its  numerous  volutions,  wh.ch  barely  touch  each 
other ;  for  this  wcond  species  (PL  31,  fig.  1*)  tbc  name  GyronUe*  was 
lately  introduced  by  Waagcn. 

(2)  Xeekoeer*  muthbachianum,  White  (l'l.  32,  figs.  1  a,  6,  C  d). 

(3)  jf«*»«ra«  graeUUath,  White  (PL  32,  fig.  2  a,  b,  e,  d). 

In  1882  E.  v.  Mojsisovk*-  removed  the  two  first-mentioned  species  from  the 
genus  Meekocera*  and  united  them  with  Waagen's  genu,  Xen^cus  which  had 
been  likewise  introduced  in  1879.  Thus  only  tho  forms  distinguished  by  high 
who*  and  by  a  narrow  umbilicus  remained  in  the  geuus  Meekocera*.  B.T.  Moj- 
risovic*  was  induced  to  do  so  in  tho  l»eli,f  that  JT,^;-™.  carbomn*.  Waagcn 
reprinted  the  prototypo  of  tho  genus  Xeiwdiscug.  This  view  he  maintained  in  his 
Memoir  on  tho  Cephalopoda  of  tho  Arctic  regions,  when  he  removed  Xe.mU*™  p  <- 
oaf  «w,  Waag.  from  this  genus  and  placed  it  among  his  group  of  tho  Oerat  Ue*  obtolett. 

is  has  been  fully  explained  in  the  introduction  to  Xemtpi;  the  generio 
independence  of  Xe»odi*vu*  plioatu*  from  th«  Oeratites  obsoieti  (sub-genus  D«»«- 
oi/ea)  Is  advocated  by  Waagon  in  his  great  Memoir  on  tho  triassic  cephalopoda  of 
the  Salt  Kange.  As  Xenodiiou*  plicalu*  is  tho  first  species,  which  was  desenbod 
uu-.br  that  generio  name,  tho  latter  must  remain  with  it.  The  question  conse- 
quently arises,  which  among  the  four  sproiiM,  to  which  the  name  Meckocera*  has 
been  originally  applied,  ought  to  be  considered  to  bo  the  typical  one  ?  Waagen 
dooidod  tho  question  in  favour  to  M.  gracllUatii  (Ceratite  formation  p.  217)  and 
he  consequently  introduces  a  now  designation  for  the  species  with  large  umbilici  and 
low  volutions,  whioh  constitute  his  genus  Gyronites. 

Although  this  question  seenn  to  he  only  a  formal  one,  I  must  entor  into  its 
details,  because  it  is  apt  to  had  to  grave  confusion  in  the  nomenclature  of  the 
triassic  cephalopoda. 

'  a  A.  in."l«.fss«Uof  foe  Jqra-Triu  of  Soiith-Ewtani  Idtbo,  BiU.  U.  S.  (Mogial  «»d  GwgmplifeO  Sum? 
oC  tli«  territories,  V,  1U. 

'  a  A.  IT*tf#.  Cutrilntion.  to  inmUbnrt*  p»l«ootoloiT.  No.  6>  Tn'wie  VoM»  from  Smth-But*"  ll»Uo 
XII.   Annuol  Ro|«t  oftlw  U.  S.  (iMjogicn.1  Snntj  I  or  Uic  totf  1S7S,  Ft.  ii,  p-  112. 

,  K.  r.  Afbjifcoeirt,  Dio  CphakpoAim  dor  JWiterMBW  TriMprovhu,  AWwnilsa  k.  k. 
X.1SSS,  p.  213. 
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further  obliged  to  add  that  all  the  clmL     aotinm™  of  his  genus,  and  I  a_. 

*ow  Waagen  explains  his  view  of  Uiis  matter  in  the  "fell  ■ 
"Generally  one   considers  as   type   of   a  trenus  '"g  words  (p.  217)  = 

described  as  the  first  under  that  gLr^  na^  a  d  tnuST?  ^  ^  ^ 
ought  to  be  considered  as  the  typical  species  Tttis  el  7^ 
exception  from  the  rule  should  bo  eshblisl^  W  '  bowevor'  t^t  an 

mentioned  by  Hyatt  in  the  d^^'Jf  ^  ZuT,  ^ 
the  typo  of  the  genus,  a*  it  appear;  from  th„        ♦  w  ^  *°  repros<5Ilt 

has  MnSidered  the  most  invofuVolZ  SE^T^T??  ^ 
«r»  would  be  this  form.    This  JrlTat  Z'  a  w 

ral  view  which  has  been  established  by  E  v  T      °        the  ^ne" 

of  opiuion  that  forms  with  n^^*!?™-^^  *  ' f  «• 
considered  as  constituting  the  genus  Jtefa**..  "  ^  40  b° 

The  text  of  Hyatt's  diagnosis,  which  is  quoted  by  Waagen,  runs  as  follows . 

but  h».  more  resemblance  to  the  Muschelkalk  than  to  the  St.  CasLian  oTlS2te 
fauna.   They  possess  in  common  one  characteristic,  which  s^rate'v' ^ 

ceUs  and  two  lateral  lobes,  bendee  the  finer  auxiliary  lobes  and  cells  This  ocIZ 
m  the  most  involute  species, '  G."  [Meekocera*  ffrac,UMis]  *  well  as  u,  1  w 
involute  [Meekocera,  aplanalum).1'  mUle  least 

fw  J  *  tyP1Cal  Sp°CiM  °f  hi8  ?enus-    1  beU<™»  on  the  contrary  Zt  t 

treated  the  involute  and  ovoluto  forms  as  of  perfectly  equal  rank  lecaZ'  he  1 
pressly  remarks  that  the  elwracter,  which  induced  him  to  propose  his  newlnl  d 
common  to  both  of  them.    I  consequently  think  that  the"  quTs io    w  JofZi " 
has  to  be  centred  as  the  prototype  of  the  genus,  can  only  be  decided  bv  prlT 

is  JJ  T  ^  fT  ™"  *  ^  name 

a      .,   ,       tunc-  a  »*'rfa«tory  decision  is  not  at  all  easy.   The  first 

^.Li^  *  — ■ 

„.«,  V  7y^,bch  mJght  l6ad  0ut  of  this  difllcu%  1«»  »een  indicated  by  Waa-en 
JZlf0ll"the  ^terpwfation  of  the  first  author,  who  accepted  Hyatt's  geVus' 
tl7  h  18     V*  ^^'^       Waagen  lays  special  stress  on  the  fact 

ana  il18nmr01Anf,}  ^  ^  aUth°r'S  "  that  forms       narrow  umbilici 

-^compressed  whorls  ought  to  be  considered  as  constituting  the  genus  Meeko- 

But  in  this  respect  I  am  at  variance  with  Waagon's  view.    In  bis  Memoir  on 
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the  Cephalopoda  of  the  Mediterranean  triassic  prince,  &  £ 
Zslcd  his  opinion  quite  distinctly  on  the  subject,  in  the  following  note  to  h» 
remarks  on  the  gunua  Meekocera*  (p.  213) :— 

^As  a  dUUnot  type  has  not  been  established  for  the  genus  Jbb^  he 
firet  f^Zribed  i  Meetocer*.  ought  to  be  decisive  in  this  respect  But  tins 
tal  Tetkocer**  apMum,  White,  belongs  to  the  genus  Xenoduc**,  winch  was 
^by  ^  about  the  detune  (1870).  ^  £ 
Lis,  which  induced  Hyatt  to  propose  Meekocera,,  were  pub  ished  m  July  1880 
oXwhereasWaag.n  at  once  gave  an  exact  diagnosis  of  his  genus 
illustrated  bv  figures.  Thus  Ueehocem*,  adhering  rigorously  to  the  rules  of 
pabnontologieal  terminology,  falls  among  tho  synonyma  of  Zenodticu,." 

From  this  passage  it  is  evident  that  E.  v.  Mojsisov.os  was  of  opinion  tlurt  M. 
apla*atun>  was  the  proper  type  of  tho  genus,  and  that  ho  only  restrict^  the  name 

£vtocm.*tothe  forms  with  narrow  umbilici,  because  he  considered  the  former 
species  as  identical  with  X<»odUc„*.  Since  it  has  been  proved  by  Waagen  himself 
that  this  is  not  the  case,  and  that  Meekocera,  oplanalvn  is  very  different  from  the 
true  XenodUcv,  this  species  quite  naturally  becomes  again  the  type  o  the  genu* 
Meehocer*.  At  this  conclusion  we  must  necessarily  arrive  if  we  strictly  adhere  to 
the  view  of  E.  v.  Mojsisovics  in  this  matter.  But  as  this  author  was  tho  first  to 
accept  Hyatt's  new  genus,  I  think  that  his  interpretation  really  ought  to  bo  taken 

as  tho  authentic  one. 

Meekooeras  aplanolum  differs  from  M.  gracMati*  and  M.  mushbachmnvm  by 
ite  wide  umbilicus,  iU  comparatively  low  volutions,  and  by  the  absence  of  an 
auxiliary  lob«.  If  the  absence  of  an  auxiliary  lobe  and  a  difference  in  the  height 
of  volutions  should  be  found  to  be  characters  of  genorio  importance,  tho  name 
Meekocera»  must  he  confined  almost  exclusively  to  if.  aplanatum,  and  >n  this 
case  consequently  Meekoceta,  would  not  exist  either  in  the  European,  Himalayan 
or  Siborian  trias. 

The  confusion,  in  triassic  paltDontological  nomenclature,  which  would  necessarily 
result  from  this  restriction  of  the  name  Meekocera*,  can,  I  believe,  be  easily 
avoided.  The  characters  by  which  Meekocerat  aplanatum  differs  from  M.  muthb*- 
ehianum  and  from  If.  gracilUatit,  are  not,  I  think,  of  sufficient  importance  to 
involve  tho  necessity  of  a  generic  separation. 

The  development  of  an  auxiliary  lobe  is  a  character  of  so  small  systematic 
value,  that  it  is  evidont  from  the  development  of  Dinaritn  and  Tirolite*  that 
it  does  not  afford  a  satisfactory  reason  for  introducing  a  new  genus.  If  this 
character  ought  to  be  considered  of  generic  importance  in  Dinariles,  or  in  TiroMet 
for  instanco,  one  singlo  species,  Dimritet  spinipticat*;  v.  Mojsisovics,  would 
have  to  be  split  up  into  not  less  than  four  genera.  But  this  proceeding  would 
scarcely  meet  with  the  assent  of  any  paleontologist.  Waagen  himself,  who  in 
the  description  of  his  family  of  tho  M eekocer«tid<e  gave  unusually  narrow  limits  to 
the  genera,  considered  the  absence  of  an  auxiliary  lobe  as  a  character  of  not  oven 
aub-genorio  value    He,  for  instance,  leaves  Qgromtt*  mngaen»i»  (Ceratite  forma- 
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tion  1.  o.  PI.  XXXVII,  fl*  n\  ;„  v,!„   „ 

the  presence  of  distinct  auxiliary  £b„  ^JirST  *******  «  *  by 
not  only  entirely  wanting,  button  t  ^St^Z^^J^  ^  * 
is  nominated  entirely  outside  the  umbiSlt^e  '  "  " 

tische  Triarfaunen  p.  75)  iw£  ^      V"  "^"o,  (Ark- 

distinction  between"  '  3TS£^  h?   "*  T  »"*  *  «— 

the  height  of  their  volutions,  but  LnZ  to  Z»  JT*  °f  *  * 

ancestor,  of  two  different  *^                    *P  ?  the  tW°  to  °°  the 

,     .  D"M"  goueiic  series.    This  reason  dims  l,n^„„„.  4      ,  , 

if.  and  the  rest  of  fa  American  congenZ  Bp2L         '  °  ^  10 

A  generic  distinction  on  the  strife  *r     v  ? 
difficult,  as  in  this  respect  no  sWp  SI  l^/^tr  ^  b°  th°  m°" 

M^ocera.  tmm^  ArLtl^aunenT  xT  £*f  * 

npon  as  Z«orfi.cu.  on  account  of  the  hJ^Jiu  "  lo°ked 

with  stiU  lower  whorls  and  a  ten*-  «™wr  ^^ons,  J/.  «wWacAiflWMl, 

of  forma  aUied  *  M.  ^o^ZXZT^  *  "?*  Sf  ^  ^ 

««m  to  be  a  nearer  ally  to  Jf  ar^uu,  ^  7   01U,der8  * 

line.  One  must  »b,reCCkf /I?    ,1°^  t0  ^  """W*-*    ^  Butural 

V.  «8),  and  the  restTp^V*,  botween^*th^eolo^caUy°old^and  vo     V'  J* 

would  have  to  introduce  complete  confusion  into  the  Zl™  i  T 
ture  of  trtassio 

amrnonit.es.  maniia- 

C  AI^°it^foretobem«"  Vicious  to  leave  all  the  forms  described  bv 
C  A.  White  in  the  genus  Meekocera,.  and  to  make  no  wnerio  d  1 1  vT  7 
those  closely  allied  species  1    It  «.  *  •  T         ^        distinction  between 

»  given  to  fhe  gSj^Tth.  t  wiU  tnt  1*  *  T^7  ^  ^ 
But  this  difficult,  ™J TkI  .  -7? ,  ^  *  VOry  ^  numl>erof  forms, 
marker  *  ^  *mdod  bT  uni^S  ^ups  0f  forms  allied  bv  re- 

S  itS  CharaCtCrV,t0;Ub-Senera-  Dr'  ^  ^  -  this  ml" 
SoftT    ^  T  r  °f  tb°  of  t°e  auxiliary  series  for  a  distinct 

Mo/nVJ?  10  7  8g0neri0member8'  <»a>poeing  his  family  Meekoceratid* 
Itkt^T  TZ aC°°rding  to  ^  ^  be «P»  «  »ub.gen«aT; 

^Tl  °f  1  8hould  Puerto  consider,  KoninckUe,, 

di^cL  £2?  «.  T"^  R  ^  DOt  be  f°rBOtten  that  a  ^nOTic 
aocordan      T  !f  development  of  the  auxiliary  series  only,  is  not  in 

"enera       .         !  gen0ml  0U8t0m  °f  tbe  in^'P™totion  of  the  extent  of  single 

Si  to  3PI>6aW,  t°meUiat  Waa^'8  8^  *  the  family  of  the  J/,,W,, 

Ma  att  r  7  °'roum90rib«1'  ^Pared  with  any  other  family  of  CepluUo. 

U.',^  VeaUU9  to  "W*  ^  ^  ^  «I*tive  systematic  value  is  only  that  of 

1  With  u>.  MMDtJo«  ^  ,  ^  , 

ttun  out  to  be  »  Ofiirtrv, 


HIMALAYAN  FOSSILS. 

«  w«™  ««•»  ttrioto  ought  to  be  retained  for  those  forms  which  have 
Thus  M«ekoeer*»  *ent»  xnoto  J»  Waagen.  Waagon's  diagnosis 

^attributed  to  2Z£.**«*~«  ~«  "~<°  wfll 

of  Jf„*««r„.  ma '  ^Tumbiliei,  in  which  the  development 

uprise  forms  with  e  the* ^  ^  onl  reached  the  formation  of 
of  the  auxiliary  series,  if  any  > ^  present ^  JK<minekilei,  Waagen,  the  do- 

one  single,  distmc  auxiliary  lobe.   J*  <^u°  *>     individuation  of  the  first 
.«i««mAnt  of  the  auxiliary  series  has  advanced  to  tne  lnomuuwi*,^  u 
Td°r^  ;^!Tin«>mo  forms,  even  to  that  of  a  second  auxiliary  lobe.  In 
auxiliary  saddle,  and^ »^  ^  J  ^varying  number  of  denticulate  which  are 

^tof  its  mode  of  development  differing  enUrely  from  that  nofcoed  in  the 
FtvcWU*.  and  so  1  need  not  enter  here  again  into  this  <1^ 

Among  the  Himalayan  representative*  of  the  genus  Meekocera,  oi  lm 
t^iaaT^five  belong  to  Jf«*«*r„  •»..  IrW*  two  to  j^W",  one  to 

^Cuswetrrile'aft  following  arrangement  of  the  species  of 
which  occur  in  the  lower  trias  of  the  Himalayas.— 

I.  MsntocMUS  teui*  tlriclt. 
\.—Mteiocerot  boretlt,  Dieo«r,  Otoeerag  beda. 
2.        „       HoJfoni,  no*.  »p.,  Otoe  eras  beda. 

S         ,       ef.fulfuraie,  Wa»g>?n,  inbroburtus  b«d». 

4.       „      V.  .W.  «.  «/.  W«g.,  OtocfM  bed.. 

6.       „      «P-  'nd.,  Otocerw  beds. 

II.  KowtscKms,  WMgen. 
1.  (6)  Kminctittf  Vidtrbhs,  no  v.  ep.,  Otoeeru  beds, 
j             t>        y«ditktkita,  nov.  «p.,  STibrr1-- 

III.  — KiMorres,  w«g««, 
1.  (8)  Kinfitu  Varako,  Di«n.,  OtoccrM  beds. 

IV.  — AsMDiras,  Waagw. 
tti  luptrhiu,  W«»een,  var.,  »n 


1.  (9) 

1.  Mkmoceua3  B0S8AJ.B  LHenor,  PI.  VII,  fig.  1,  PI.  XXIH,  fig.  8. 

Vm.   K*b«™  bereoU  Di»ow.  Mitlho'Jto^o  sober  triad  ioefae  CephakpodenfaiiMo  »o« 
Bucbt  «na«r  hurl  BauVij  in  d«r  Oataibirlaobro  Kurtraprariai,  Sifcwber.   kail.  Akad  d. 
nail,.  tat.  CI,  CIV.  j*.  1. 189S,  p.  Wi. 


Dwnelar  <f  th*  (ball  *l 


from  Ike  .m«U«l  aotiu* 
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umbilicus  ^  considerable  extent,  and  by  a  narrow 

.  .         •       ,   ,    ,         sipnonai  margins.   A  sharp  marginal  edge,  which 
Pleven  in  the body  chamber  portion  of  the  shell,  ^ralLZCralpITfZ 

fragmcn  ,  PI  VII   fig  1(    ho  breadth  of  the  siphonal  part  is  3  mm.   Towards  the 

Sisir  e  ,ateral  ^ dope  quito  r^  n°  — 1  - 

any  distinct  sculpture,  only  in  the  specimen  PI.  VII,  fig.  1,  a  few  delicate  radial 
rtnations  may  be  noticed  in  the  vicinity  of  the  siphonal  part,  and  faint  traces  of 
8-.haped  rib.  may  be  observed  on  the  lateral  parte.  In  this  fragment  the  smaller 
portion  of  the  last  volution  forms  part  of  the  body  chamber.  The  second  ■pei'inu<n 
is  entirely  chambered. 

5«/«r«.-The  sutural  line  is  entirely  preserved,  and  is  especially  distinguished 
by  a  broad,  denticulated  siphonal  lobe  and  by  an  auxiliary  series  which  consists  of 
a  angle  serrated  auxiliary  lobe  and  a  broad,  flatly  arched  auxiliary  saddle  The 
deep  and  unusually  broad  siphonal  lobe  is  divided  by  a  pvramid  shaped  siphonal 
prominence,  which  reaches  up  half  as  high  as  the  siphonal  saddle  and  is  provided 
with  a  broad  siphonal  funnel.  The  denticulations  at  the  bottom  of  each  of  the 
lateral  branches  in  the  siphonal  lobe  are  not  of  quite  equal  sue,  but  slightly 
irregular.   The  principal  lateral  lobe  stands  deeper  than  the  n«t   The  principal 
lateral  saddle  is  comparatively  large,  surpassing  considerably  the  siphonal  saddle. 
The  second  lateral  saddle  is  very  broad  and  flatly  arched,  imitating  in  this  respect 
the  outlines  of  the  auxiliary  saddle.   The  first  auxiliary  lobe  indistinctly  indivi- 
dualised and  serrated.    The  auxiliary  saddle  stands  entirely  outside  the  umbilical 
suture,  but  no  auxiliary  lobe  is  yet  noticed  adjoining  it.    I  consequently  prefer  to 
plaoe  this  species  among  31eekoc«ras  tetuti  »tricto,  although  it  may  be  looked 
upon  as  a  transitional  form  to  Komnckite*  on  account  of  the  probablo  individualiza- 
tion of  the  auxiliary  saddle. 

Locality  and  Geological  potUion.  Xumber  of  specimen*  examined.— Otoceras 
beds.  Shalshal  Cliff  near  Rimkin  Paiar  encamping  ground,  1,  Coll.  Dienor;  South 
of  Dharma,  No.  XI,  Lissar  Valley,  Juhar  1,  Coll.  Griosbaoh. 

Remarkt.—  This  species  is  identical  with  one  among  the  collections  of  D.  L. 
Iwanow  in  the  triassic  sandstones  of  the  Island  Russkij  in  the  Siberian  Littoral  Pro- 
vince. One  specimen,  which  will  he  figured  in  the  Memoires  du  comit<5  geologique 
de  la  ltusue,  Vol.  XIV,  No.  3,  PI.  I.  fig.  8,  agrees  absolutely  with  this  Himalayan 
specimen. 

st 


132  HIMALAYAN  FOSSILS. 

To  this  species  a  second  form  from  the  same  Siberian  locality  is i  so, closely  allied, 
that  it  will  perhaps  have  to  be  considered  as  a  variety  only,  rf  betto  preserTea 
materials  should  to  forthcoming.  It  will  be  figured  in  the  above-mentioned  Memour 
on  PL  I,  figs.  4  and  5;  seems  to  differ  only  by  a  somewhat  lesser  involute  and 
by  a  slightly  wider  umbiliouB. 

It  is  rather  difficult  to  compare  Meekoeerat  boreaie  with .other  JV"* 
forms,  not  so  much  on  account  of  the  real  absence  of  closely  alhed  species,  but  on 
account  of  the  insufficiency  of  their  respective  descriptions  and  figure*. 

This  remark  especially  applies  to  the  American  representatives  of  the  genus 
Meehceerat,  among  which  Jf.  graeilitatit  White,1  from  the  Meekocer*  beds  of 
Idaho  is  perhaps  more  closely  allied  to  our  species  than  it  appears  on  first  sight.  In 
their  outlines  the  two  species  are  very  similar,  although  M.  gracilita tu  is  prided 
with  a  rather  wider  umbilicus,  with  a  distinct  umbilical  margin  and  with  a  sloping 
umbilical  wall.  The  character  of  the  sutural  line  is  identical  in  the  two  species  as 
far  as  the  commencement  of  the  auxiliary  series.  Outside  the  second  lateral  saddle 
of  31.  gracititatii  a  fiat  auxiliary  lobe  seems  to  follow  provided  with  a  few  denticu- 
ations,  but  far  loss  distinctly  individualized  than  in  if.  bonale.  This  lobe  is  followed 
by  a  small  auxiliary  saddle.  Prom  White's  own  description  it  is,  however,  evident 
that  several  different  forms  have  been  united  by  him  under  this  speci6c  name.  For 
instance,  the  two  figures  PI.  XXXI,  figs.  2a  and  2b,  probably  belong  to  two  different 


species,  the  form  fig.  2b  being  apparently  distinguished  from  the  typical  M.  gractii 
tatit  (fig.  2a)  by  more  rapidly  increasing  whorls  and  by  a  different  sculpture.  The 
sutural  line  (fig.  2d),  however,  is  taken  from  neither  of  these  two  specimens.  rl 


suwuw  uuo  ~  ~  »  —  

arrangement  of  the  sutures  in  the  typical  Meekocerat  graeilitatit  consequently 
remains  uncertain.  This  uncertainty  is  still  increased  by  the  following  contradictory 
remarkB  in  White's  text.  In  his  description  of  If.  graeilitatit  (p.  116)  the 
author  states  that  "the  inner  ooU,"  ».<•.,  the  second  lateral  saddle,  "is  not  defined 
upon  its  inner  side  for  want  of  another  full  lobe  there,"  whereas  in  his  description 
of  If.  graeilitatit  var.  (p.  116.)  he  remarks,  that  in  this  variety  "the  inner  lateral 
cell  is  smaller  than  in  the  typical  forms,  and  its  inner  border  is  not  as  abruptly 
defined  from  the  auxiliary  series."  Thus  it  remains  uncertain  whether  in  the  typical 
M .  graeilitatit  the  inner  sido  of  the  second  lateral  saddle  is,  or  is  not,  distinctly 
defined  from  the  auxiliary  series.  Regarding  the  sculpture  of  M.  groeilitatii.  White 
remarks  "  that  in  the  fully  adult  shells  there  is  a  tendency  to  form  nodes  or  ribs,  the 
latter  sometimes  crossing  the  periphery." 

From  these  instances  it  is  evident  that  a  revision  of  the  fauna  of  the  American 
Meekocerat  beds  is  unavoidable,  before  any  closer  comparison  with  foreign  oongeneno 
species  can  be  attempted.  Pot  the  present,  a  comparison  of  the  Indian  and  Siberian, 
with  the  American  forms  of  Meekocerat,  is  almost  impossible,  on  account  of  the  ini 
sufficiency  of  the  descriptions  and  figures. 


■  C  A.  Whit*.  Triune  fmil.  of  Sndi.Euten.  Idaho,  XII.  AbbmI  Boport  C.  8.  0«ol  tm~j  tf  Wwltomii 
for  tb«  y«r  1978,  PV  II.  p.  1U.  PI.  II,  ft*  ». 
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8imilar  difficulties  are  mot  with  if  wa      ♦„  ~, 

^l*^-.*^!^^^^*^  With 

A  specimen  with  a  diameter  of  48  Z  IT-  ,  ^ 
formation  I.    k  im.  ^^^t^  ^aagea  (Cerati*, 

ty  with  the  present  species  in  its  general  out^ 

•cm,  and  a  rather  steeply  inclined  umbilical Vn^^TTTJ  ***  Umbil- 
=  dr  no,  show  any  tr.ee  of  the  sutural  ^^tSX^^^ 
through  L.  de  Koninck's  drawing,  the  type  specimen  havingbeen  W    xT  " 

4<™»fc.  Jt  ptmmmlatum  is  also  provided  with  ftTT5      t  **ke 
deep  angular  siphoual  tubercle  in  tlJ £S£ b5 wtch  ttb7  T-f,8  "  8 
distinct  lateral  branches,  each  of  which  bear?  Z^ld!^  ,  «  "  M&i  into  **« 
^-arlcable  height  of  the  -pi— X^^^^  * 
ered  as  of  any  importance  by  Waaeen  wl,n  «™«  i  18  not  «™ad- 

breadth  of  this  saddle,  which  appeal  sometime.  I,  Z  "  *  j"  th  ^  to  the 
the  first  lateral."  According  t?K,  CinTs  ^^2^-"^ «« 
of  asingle  shallow  lobe  without  denticulate  sndof^XT  ^7  *>n°* 
k  only  partly  outside  the  umbilical  177^  alZ I ^h 
the  auxiliary  lobe  I  am,  however,  not  inclined  to  SS^J?  * 
absence  is  probably  an  accidental  one  Mv  fii  wu!  /  Unp<ir,4nf*'  ^ 

tioulate  arrangement,  of  the  auxin^  iTe^^l,  S  ^  ^  ^ 
have  escaped  injury  from  weathe^  *  *****  a  mch  ^  ^ 

malum  cannot  be  decided  on  account  of  our  insufficient  knowledge  tf«L „k 
W  the  latter  species,  but  tbeyprobably  belong  to  one  JJttff 

2.  Mebkooiba*  Hodgsoki  nov.  sp.,  PI.  VI.  fig.  i. 


« 


Htigktof  th*  lut  Tolntion  f  «»Wltaa  •  start 

.  In.,  pnordicic:  whorl 

-.rfthelitt  Tolutioo  ... 


U 
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XXlTfi     l  aegr0UP  °f  lf"***™  Waagen  (Seratite  formaZ  PL 

edges in  TL>  P*  ^7)*  "?  "  aUia4  *°  H  0win«  to  th0  abse,M»  of  "tonial 
euges  m  young  stages  of  growth,  and  an  identical  arrangement  of  the  sutural  line. 

4*  Ktmmek,  Mtaoin  mr  it.  „u  n.  j   
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13  i  » 
,  i.      «f  th*  shell  is  flatly  disciform,  with  very  high,  compress! 
w  f  6TatmSll  -H  umbUiJu,   The  shape  of  the  Averse  section 
whorls,  and  a  compare* >  eiy  *ma  the.peoimcn.    Ia  the  relative  proportion 

vari ^^r^^fjL:        j**^  *e  height  surpassing 


tb<5  to 7th  o  2  mm.   It  lis,  hW,r,  the  phonal  part,  which  is 

SSt^SS£  in  young  8p*unens  up  toa  diameter  ot  « i  -  t J. 
Averse'  section  U  lenticular,  the  lateral  parte  are  equally  rounded  all  over,  and  he 
,  7^  nasses  trradually  into  them,  being  likewise  evenly  rounded  In  the 
rC-"n.  CLrf  the  lateral  parts  are  very  flatly  arohed  and  .parated 
Lorn  tl  flat  siphonal  area  by  sharp  marginal  edges.  Thu.  a  transanal  orm 
f10mu.e  nai    i  b-     ularft  a  marked  by  this  species,  to  a  certain 

^t^rr^-^-.     *  «"        ^  **** 

0D,y  lVa*diamXon?nIm.'  the  marginal  edges  make  their  first  appearance  and 
romain  perfectly  distinct  even  i«  the  body  chamber  of  my  specimen,  as  far  a,  u  is 
ZsTved.  The  "phonal  area  is  perfectly  flat  and  comparably  narrow  The 
rib  kS  margin  «  not  distinctly  defioed.  The  lateral  part,  slope  gradually  to- 
TrS*  umbilical  sutur*.  but  in  the  adolescent  stage  of  growth  the  umbd.cus  is 
funded  by  a  distinct  and  steeply  ineUned,  though  low,  umbilical  wall,  which  in 
.nitinff  with  the  fiat  lateral  parts,  form,  a  rounded  umbilical  margin. 
U  Se  whorl  overlap  cachTher  to  ahout  half  of  their  height.  The  overlap  of  th,; 
last  whorl  over  the  preceding  one  amounts  to  less  than  quarter  of  the  entire  he.ght 

°f  U,ThcTuIpture  is  rather  indistinct  and  delicate  only.  In  the  penultimate  volu- 
tion it  consists  of  flat,  barely  perceptible  radial  undulation.  ;  in  the  last  volution  a 
number  of  narrow,  rounded  folds  may  be  observed  near  the  anterior  termination 
Tlu>y  are  a  little  stronger  developed  in  the  middle  portion  of  the  lateral  parte,  when- 
thev  are  slightlv  bent  falciform.  The  growth  lines  of  the  shell  exactly  correspond .in 
their  direction  to  these  deUoate  but  rather  numerous  folds.  They  are  nearly  radial, 
with  a  barelv  preceptiblc  falciform  bend  in  the  middle  of  the  lateral  parte,  and  are 
turned  slightfy  forward  near  the  siphonal  margin.  Filiform  stations,  corresponding 
to  the  growth  lines  of  the  shell,  are  also  noticed  here  and  there  on  the  internal  cast. 

The  larger  portion  of  the  last  volution  consists  of  air  chambers  only,  but  its 
anterior  termination  is  made  up  by  the  commencement  of  the  body  chamber. 

S»J»rM.-The  sutural  line  is  entirely  preserved.  The  siphonal  lobe  is  broad, 
hut  not  very  deep.  It  is  richly  serrated  below,  the  dontioulations  at  the  base  of 
each  of  its  lateral  branohos  forming  together  an  obliquely  rounded  arch.  It  is  divided 
by  abroad  but  comparatively  low,  angular  siphonal  prominence,  with  a  central  in- 
cision above.  . 

The  principal  lateral  lobe  reaches  much  lower  down  than  the  siphonal  one,  ana 
bears  many,  very  regular  denticulations  at  its  base,  which  are  arranged  into  a  prom- 
inent areli.    It  is  enclosed  by  parallel  margins,  remaining  entire,  and  is  as  broad 
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denticulatiL  at  ^  0™^"  T^'  ^  ,ob°'  and  th-«merou., 
external  marginal  boX  ^  ^  considerably  higher  along  the 

The  siphonal  saddlo  is  rather  elongated  and  *UnA„  1  .  * 
principal  lateral  saddle.   Thev  are  boTZ,i        ,1'  U*  Sh°rter  than  the  ^ 
saddle  is  of  a  very  characterise  ha  "    T  *  T?*  ^   11,6  ^  ^ 
depressed  above,  ft.  margin  uniW^th  he  %h  ^ 

edges.  g        the         ro,ul<led         in  nearly  obtuse 

^Z^^  among 
followed  by  a  deeper  indentation.  gC    thaD  the  Md 

JT.  wm,  Waagen,  with  wluch  it  has  ite  most  remarkable  characters  in  common 
«e  the  development  of  external  edges  in  later  stage,  of  growth  only,  andZTa? 

.roup  »  represented  by  two  forms  only,  M.  variant  occurring  in  the  lower  Ceratite 

Umestone,  and  M.  pulchrun,  Waagen  (1.  c.  PI.  XXIX,  figsT PI  XXVH  &Tl  a 

p.  249  from  the  Ceratite  mark    The  suedes  toVl  {Tif  ir\i      •       * '  '  ' 
„.  „.  ,  .   „      ,  xuo  species,  to  winch  M.  Hod  atom  seems  to  be 

c  «er  allied,  „  Jf.  puMrum,  but  they  are  easUy  distinguished  by  the  different  shape 

of  the  transverse  section  which  ismuch  narrower  -~»  


 „„,w.  >outuV(l  uurrowor  aim  strongly  compressed  in  the  llimA 

kyan  orm,  and  by  a  remarkable  detail  in  the  sutural  line,  the  siphonal  saddle  in 
the  Bait  Bange  species  being  of  a  distinctly  phyUoid  outline. 

3.  ttincoomi  op.  pulgttbato,  Waagen,  PI.  XVIII,  fig.  1. 

18M'  M"™2'££T?7r*Zy%  'T''''  «•  -I.  H,  F«! 

1880.  ^V'.'«  IT^B..  P.I*M,nlogi«U  NaU*  on  th,  W  TriM  «i  lb,  HlmlU,. 

R««rd,  G.CJ.  8»nr.  oi  hOh.  XIU.  Pt.  S.  p.  111. 

Waagen'.  species  is  unfortunately  founded  on  a  very  imperfect  fragment 
only.  A  armlar  fragment,  almost  perfectly  identical  in  its  outlines  and  sutures  with 
Waagen  s  figure,-  is  among  U10  Himalayan  collection.  It  was  determined  as  Ctratilet 
rettom,  Oppel,  by  Griosbach,  but  the  true  Ceratite*  Wctsoni  which  has  been 
hgured  m  my  Memoir  on  the  Cephalopoda  of  the  Himalayan  Muschelkalk  (PI.  I 
Hg.  6)  is  an  entirely  different  species.  As  from  fragments  of  such  an  imperfect  state 
of  preservation,  the  characters  of  the  species  to  which  they  belong  cannot  be  made 
out  with  certainty,  I  must  content  myself  to  place  my  fragment  as  "of."  with 
waagen  s  species,  in  spite  of  the  complete  identity  of  all  the  characters  accessible  to 
examination. 

like  Waagen's  fragment,  the  presont  one  consists  of  four  air  chambers.  Onlv 
one  side  is  preservod.  and  no  measurements  can  bo  taken  from  which  the  general 
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shape  of  the  entire  shell  and  the  mode  of  involution  might  be  guessed.  Near  its 
anterior  termination  the  height  of  the  fragment  from  the  umbilical  suture  is 
44  mm.,  but  its  thickness  cannot  be  made  out  with  any  certainty,  but  the  volutions 
are  undoubtedly  higher  than  broad.  The  involution  seems  to  have  boen  very  small, 
as  in  Waagen's  fragment. 

There  is  no  distinct  trace  of  an  umbilical  wall  or  edge  indicated,  but  the  flatly 
arched  lateral  parts  slope  with  a  gradually  increasing  convexity  towards  the  umbili- 
cal suture.  The  rounded  siplional  part  likewise  passes  into  the  lateral  parts 
without  distinct  demarcation. 

Only  faint  traces  of  broad  radial  undulations  indicate  a  sculpture. 

The  only  character,  which  is  well  preserved,  both  in  this  and  in  Waagen's  frag- 
ment, is  the  sutural  lines,  which  in  both  of  thorn  is  almost  identical,  even  in  minor 
details. 

The  siphonal  prominence  is  not  completely  preserved,  but  it  must  have  been 
rather  high  and  slender.  The  lateral  branch  of  the  siphonal  lobe  is  provided  with 
four  denticulations.  Two  of  them,  forming  the  base  of  this  branch,  are  more  promi- 
nent. The  two  smallor  ones  arc  situated  a  little  higher  above,  one  at  the  base  of 
the  siphonal  saddle,  the  other  affecting  the  steeply  inclined  marginal  wall  of  the 
siphonal  prominence.  The  siphonal  saddle  is  much  contracted  at  its  base  and 
wider  in  its  upper  portion  ;  its  top  is  narrowly  rounded,  the  highest  point  being 
shifted  a  little  towards  the  internal  (umbilical)  side.  A  similar  remark  applies  to 
the  two  other  saddles,  which  are  also  somewhat  narrower  below  than  above. 

The  principal  lateral  lobe  is  considerably  deeper  than  the  siphonal  one.  It  is 
strongly  denticulated,  and  this  feature  does  not  affect  its  base  only,  but  reaches  up 
along  the  margins  as  far  as  the  base  of  the  adjoining  saddles.  The  most  promi- 
nent denticulations,  of  a  somewhat  fingerlike  shape,  are  those  at  the  base  of  the 
lobe.  The  denticulations  form  together  a  very  prominent  arch  and  exhibit  a  some- 
what radial  arrangement.   The  lobe  itself  is  broader  at  its  base,  than  near  its 

The  Bocond  lobe  reaches  deeper  than  the  siphonal  one,  but  not  as  deep  as  the 
principal  lateral  one.  In  the  arrangement  and  shape  of  its  denticulations  it  imitates 
the  principal  lateral  lobe,  although  on  a  more  reduced  scale.  It  is  also  a  little 
broader  near  its  base  than  commencement,  and  its  sides  are  somewhat  concave. 

The  principal  lateral  saddle  is  scarcely  broader  and  does  not  reach  up  much 
higher  than  the  siphonal  saddle.  The  second  lateral  saddle,  however,  is  much  shorter 
and  narrower.   All  the  saddles  are  comparatively  slender  and  elongate  in  shape. 

The  auxiliary  series  does  not  form  distinct  lobes  or  saddles,  but  is  composed  of 
three  distinct  indentations,  of  which  the  one  adjoining  the  umbilical  suture  is  the 
largest,  and  is  looked  upon  by  Waagen  as  a  proper  saddle.  It  stands  entirely  outside 
tho  umbilical  suture. 

Locality  and  Geological  poiition.  Sttmber  of  ipedment  examined. — Subro- 
bustus  beds,  Shalshal  Cliff  near  Rimkin  Paiar  encamping  ground,  bed  80, 1,  ColL 
Griesbaoh. 
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i.  the 

G^baoh's  first  report  as  wT.Tu.  £■  ".  P"bab*  *  as  in 

noticed  as  having  been  collected  in  the laS  OuTae^  "  ***** 

4  Mbkjeocbkas  sr.  xKn.  «.       PiICATILE>  Waagon>  pj  xy>  %  & 


-      »      saiUiioai      ,       ,   19 

H«gktof  Hi*  Um  Totatiaa  Jf«»tfc» 


*  » 

«  .. 


_   *  . 

Tt rl»  s^ncV8.repre8ented  b7  » <*»U  specimen  consisting  of  air  oWnW.  , 
J*  I*-!*,  drfer,  from  Meekocera,,  I  am  obliged  to  lea^Tm 

the  former.       °  ^  toab°Ut  °f  the  entire  height  of 


J-  inaTalT  "Ti11    ^  Wh°rU  "  lanCTOl^       a  and  biangu- 

n        t£   J    ^  J""™-  with  the  umtZl 

toward,  tlT'  nb  7  ^ aVertl0al  W4lL  The1*^  parte  converge  regularly 
toward.  he  siphonal  margins  in  shape  of  scarcely  arched  planes.  Oto  phonal 

«t^Z  n^T*™1  *S<"  0t  °*  P^^^P  b«*  not  provided 

wJL°  ^lptUr°;8  j4™^  ^h  the  one  described  of  Prionolobu,  plicalilu, 

«T^'mhLZ°  f  J*7  numoroUB»  do,icat°.  «M°nn  stria  of  very  irregular 
Htrength  whach  are  radially  arranged  confined  to  the  vicinityof  the  umbilical  mS 
djmg  out  gradually  towards  the  upper  portion  of  the  lateral  pari  ^' 

»e  rtl^Z™'  etiU  ^  m  with  the  small 

„m,      8P<*imen.   Only  at  the  base  of  the  principal  lateral  lobe  faint  traces  of 
serration  may  be  seen  by  means  of  a  strong  >— 


The  siphonal  lobo  k>  rather  short  and  narrow,  and  is  situated  entirely  on  the 
ened  siphonal  part  of  the  shell.   A  low,  angular  siphonai  prominence  divides  it 
latin  v  bran0bfl8'  ^  rounded-off  terminations.    The  two 

lateral  lobes  converge  slightly  towards  their  base,    The  second  lateral  lobe  stands 
a  Wwer  level  than  the  siphonal  lobe.   The  siphonal  and  principal  lateral  saddles 


i3g  HIMALAYAN  FOSSILS. 

e      ,  *™  evenly  rounded  above,  with  their  bolder,  slightly 

^  nearly  of  eqnd^a^aree^n  Bsddle  *  comparatively  low  and 

conve^rbg  towards  tiu  top.   The  ,obe  loUaws  o^the 

forma  ft  broadly  rounded  arch.   A  small  rounatja 

^t™^  Waagen,  the  septa  are  very 

i«»Wy  and  Geological  portion.   Nwnbtr  of  tpecxmn*  exa 
beds,  south  of  Ruting,  Spiti,  1,  OolL  Griosbach. 

taxialwiththoHimal^^  Prjowlo*.. 

of  the  Salt  Range,  which  have  been  united  by  Waagen  in  in  B 

L  i,  it,  auxiliary  series  very  chamcte^tic    As  pointed ,^tJJ2£r 

oonai*  of  the  throe  dentations  only  on  the  same  leveL   But  tor  «». 

STy  a.  .ell  be  placed  among  Waagen'   genus  Gyronite,  «  among  lfee*o<*r« 

if  the  range  given  to  this  genua  in  the  present  memoir  is  aoooptett. 

dZuL  between  the  two  species  exist  in  the  absenee  of  an 
and  in  the  —bat  higher  position  of  the  largest  transverse  iameter  ^m- 
few  vlicaiiUs  as  well  as  in  minor  details  of  the  sutural  hue.   But  tncy  arc  01  sma 
^;;^^o0m^rifl0tt  with  the  close  affinities  which  the  two  forms  exhibit  m all 


6.  Mbekoobeas  b*.  tkd.,  PI.  VH,  flg.  10  a,  &. 


23  mt»* 

 :  :  :     i  . 


"    "  "  ('fra  ft.  aaWlferf  idiot    .      •      •      •     ***  » 

H«i*fct  of  to*  iMt  Tol«fckra  |  p^din^  wbori    .  9  * 

Ttiokmw  ci  th*      ™l»kio»  *  * 

This  species  is  represented  by  a  single  small  specimen  only,  and  unfortunately 
not  the  slightest  trace  of  sutures  is  visible.  Thus  I  must  not  only  abstain  from 
riving  it  a  specific  designation,  but  also  must  leave  its  generic  position  doubtful, 
although  the  general  outline  agrees  best  with  those  of  a  Meekooer*.  I  am,  bow- 
ever,  obliged  to  confess,  that  future  examinations  of  a  more  perfect  material  may 
lead  to  very  different  results,  as  the  species  may  perhaps  belong  to  ClypUe,  or  lo 
Kymaiitn,  or  one  of  their  allies. 

Among  the  known  species  of  Meekooerat,  M.  radios  Waagen  (Cerabto  torma- 
tion,  PL  XXXVI,  fig.  2,  p.  257).  shows  a  distant  similarity  to  the  specimen  ***** 
description.  The  latter,  however,  is  distinguished  by  its  much  higher  and  strongly 
compressed  volutions  and  a  different  outline  of  the  cross  section.  Tho  whorls  overlap 
each  other  almost  entirely,  the  umbilicus  being  extremely  narrow.  The  overlap  of 
the  last  whorl  over  the  preceding  one  amounts  to  about  one  third  of  the  entire 
height  of  the  former. 
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The  transverse  s*>ction  of  the  whorls  in  *  ]™»  »-  . 

mater  corresponds  to  the  cent* ?Z  d ^Z^L^*^^™^ 
point  in  a  very  flatly  arched  regularise  to^tTlj  t  "5*°  *- 
-dmilar  regularity  towards  the  ^  ^  ^n  ^otto^nnt     T  ^  * 

oal  edge  nor  wall  are  present/but  whet  her '  tll0v  I  V  TlX*?.  "° 
growth  oannot  be  decided  from  flu,  £wriL  !  7  ^  b  toter  ^  <>' 

it ;« j;=t:    4.1   ».•       .  imperfect  specimen,   jjj  ^  aci(.ipi;f,,,nf  _ 

it  «  distinctly  biangulnr.   Near  the  oornmenceinent  of  the  last  vlt, T 
eternal  edges  may  «till  be  seen,  but  towards  the  anU^r  «  ^ 

tion  they  become  gradually  rounded  off  terminafaon  of  this  vein- 

group  of  the  ««<SZl  Jw  B      ™  0ar  8peole8  would  *»1ong  to  the 

moderately  rounded.  *  "  m  l*ter  stages  of  growth  it  beoomee 

The  volutions  are  very  strongly  compressed,  being  three  times  as  high  as  bread. 

The  internal  cast  does  not  show  a  h-o™.  „.  .  7°  _  "~  iuSn  ds  froad. 
the  .hell  ^nC;  *c    t         ,  !.  T  Mulpture,  The  omamentatdon  of 

:iC0M?'  °f  T7  Wcifonn  growth  lines,  which  in  my  fruiij 

/  ^  *  SUtUral        ^  wore  completely  destroyed 

Zoca«*  QeUagie^pMm.  Number  of  special  coined -L,,^ 
beds,  south  of  Ruling,  Spiti,  1,  Coll.  Griesbach).  "-^.-Otoceras 

Subgenus :  KONINCKITES,  Waagou. 


Kawiittkitit,  Wmc.ii,,  S«lt  lUm.-«  fmi.l.   P.l  r.l;,  •<■  „  .  . 

tion,  p.  248.  ^    '  Ttmi U  fro<n       Centito  F« 

6.  (1)  Koninoiutxs  Vidabbha  nov.  sp.,  PL  VIL,  fig.  8,  9. 


Dimeter  of  tht  tiuil  .  Pif.  8. 

.... 

i>         „  unfethoiu   

H«igh»ortkel«t  rotation  f tMa  th*  ttmWli<»>  «•»»'•  • 
till.  .  t       .,     pmeding  ffWl  , 

rhiukncw  of  th«  |Ut  Volution  . 


23  mm. 
4't 

13 

0 
■> 


I  consider  the  single  form  from  the  8halshal  Cliff,  PI.  X.  fig.  9,  to  be  the 
type  specimen  of  this  species  in  which  the  sutural  line  is  preserved,  although  it 
only  represents  the  inner  volutions  of  a  larger  individual,  being  entirely  composed 
ofair  chambers.  Besides  this  one,  I  include  a  rather  large  number  of Specimens 
ttom  the  Otoceras  bods  of  the  IJssar  Valley  in  this  species.  They  are  almost  all 
provided  with  body  chamber,  but  their  sutural  lines  cannot  be  made  out.  In  the 
specimen,  fig.  8,  only  the  inner  volutions  are  visible  on  one  side,  the  outer  volution 
being I  partially  broken  off.  Those  inner  volutions  agree  in  shape  and  sculpture 
»  perfectly  with  the  specimen,  PL  X,  fig.  9,  that  I  think  I  am  justified  in  uniting 
both  in  one  and  the  same  species. 

Dr.  Waagcn  has  adopted  the  name  Eomnekite$  for  such  genera  of  lleeio. 
eerahd*  from  the  Salt  Hange  as  are  distinguished  by  the  individuality  of 
one  auxihary  lobe  and  saddle  among  their  auxiliary  series.  This  species  belongs 
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to  this  w  of  forms, to  which  however,  asubgeueric  renk 

Jading  from  the  outline,  of  its  «pbonal  part  it  may  IZetoent 

YelroLdati,  because  it  is  provided  with  sharp  external  edges  m  the  adolescent 

stage,  which  disappear  in  the  full-grown  individual*. 

"    ftrf-l*.  wErt*.  isdfatinguishadby very 

„  JL  each  other  toa  very  considerable  extent,  leaving  only  a  email  umbilicus  open. 
Evolution  even  increase,  in  later  stages  of  growth,  so  much  so  ****** 
™Z  individual  of  a  diameter  of  about  40  mm.  the  diameter  of  the  umhd.cus  is 
STr^  UtUe  larger  than  in  the  type  specimen,  fig.  9.  which  corresponds  to  a 
ZJSai  the  shelTof  23  mm.  only.  The  overlap  of  the  last  whorl  over  the  penul- 
timat.  one  amount,  to  one  quarter  of  the  entire  height  of  ^former 

The  transverse  section  is  a  long  oval  and  very  much  higher  than  broad.  The 
toeert  traverse  diameter  is  situated  near  the  middle  of  the  heu  ht  of  the  volu- 
Sf  ThTlateral  parte  slope  in  a  moderate  and  perfectly  regular  curve  Vom 
the  most  inflated  point  towards  both  the  umbilical  margin  and  the  siphonal  area. 
The  umbilici  margin  is  distinctly  denned,  forming  an  obtusely  roundoff  edge, 
from  which  a  low  bit  steep  wall  descends  to  the  umbilical  suture.  The  siphonal  parr 
is  very  narrow  and  quite  flat  in  young  individuals,  but  becomes  considerably  broader 
in  comparison  with  the  height  and  thickness  of  the  volution  jn/uU-gn^ ipeeunons 
At  the  same  time  the  external  edges  become  gradually  rounded  off.  but  the  a  phonal 
area  itself  remains  always  flat  and  is  not  arched  at  all. 

The  sculpture  is  very  characteristic  and  strongly  recalls  the  sculpture  m 
young  individuals  of  Meekooera,  {Beyriehite.  f)  Ragaztonii,  v.  Mojsisovus  (Cepha- 
i„poden  der  meditermnen  Triasprovinz,  PI.  LXI,  fig.  5,  p.  217).  If  one  compares 
this  figure  with  the  drawing  of  our  type  specimen,  the  similarity  is  a  most  stnlong 
one,  but  this  remark  applies  only  to  young  individuals  of  Meekocera*  Raga*to»», 
because  in  the  full-grown  stage  (PI.  XXXIX,  fig.  3)  this  Alpine  species  develops 
distinct  nodes,  whereas  our  species  does  not  change  ite  sculpture  in  advanced  age. 
The  sculpture  consists  of  numerous  low,  falciform  folds,  starting  a  little  oute.de 
the  umbilical  margin  and  gradually  enlarging  towards  the  siphonal  margin,  near 
which  they  die  out  Their  greatest  strength  is  developed  near  the  middle  port  ion 
of  the  lateral  parts,  but  they  are  neither  of  even  strength  nor  arranged  at  a  -perfectly 
regular  distance.  They  die  out  before  reaching  the  external  edges  and  none  of  them 
era***  the  siphonal  part. 

In  the  type  specimen,  fig.  9,  the  shell  is  partly  preserved.  Ite  ornamentation 
consists  of  very  numerous  growth  lines,  following  the  direction  of  the  folds.  Near 
the  middle  portion  of  the  lateral  parte  they  are  falciform  with  forward  turned  con- 
vexity, whereas  they  describe  a  strongly  forward  bent  curve  near  the  siphonal 


Suture$.— The  sutures  are  well  preserved  in  the  type  specimen  (PL  VII,  fig.  9)- 
They  are  almost  perfectly  identical  with  the  sutural  line  of  Koninekitet  iibirie*t, 
Mojs.  (Arktische  Triasfauuen,  PI.  XI,  fig.  6,  p.  85). 

The  siphonal  lobe  is  short  and  very  simple.   It  is  not  entirely  restricted  to  the 
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rfphonal  area  but  extend*  beyond  the  latter  cm  th«  i.*  , 

comparatively  short,  angular' phonal  ^X^toSS  ^ *  *  *  » 

terminates  in  a  single  either  sharp  or  nun^T       ^°  branohe8*  eaoh  of  **** 
of  thesiphonal  Si  it  one     The  mITthtrf » ^  ,  ^ 
which  our  spool,  has  in  ^^J^Z!?^  «  % 
."P^w.Waagen^eratite  Formation,  PI  SvvtT  •fl*1* 
congeneric  form  of  the  Salt  Rung,  tr^S  '  00  0ther 

.  the  lobes  are^^ 

oipal  lateral  lobe  the  denticulations  are evea StaHw^?  i*T  1  !  ^ 
risible  with  the  naked  eve.  The  nri^Zi  i T  „  f5™?  sttonS]y  deroloped  to  be 
*ioimng  saddla  T^on^ 

ISt lobe8-     -  a,9°  ^  ^S^^3^ 

Xewa/^y  a„d  Geological  position.    Xante r  of  woimens  *LJL  lu 
bed.   BWdrf  Cliff  near  Rimkin  Paiar  ^^^C^t^Z 
of  Dharma  No.  XI,  Lisear  Valley,  Johar  5  Coll.  Gri«C  '  ^ 

Wi.-  This  species  appears  to  be  closely  allied  to  Koninekit*.  wa.w 

X^c2lotr8  of  rh-mtera  ^  ""St ,  aS 

K  ,  «  Tk0h  18  °0mbin0d  with  a  stable  similarity  of  sculpture 

But  ^  smcu.tly  distinct b.  ^  out>  to  ^ 

b  STSLi  CU^8hU  MrroW  4nd  ^^^ons  are^nsioCbly  b«*E 

»  the  Siberian  spec*,,  The  orerlap  of  the  last  whorl  over  the  preceding  one  I  Z 
larger amou^g  to  two  fifths  of  the  entire  height  of  the  former  La*,,  bu  not  ^ 

™[  tbe  remarkably  broad  siphonal  area  from  the  flat  but  slightly  convex 

lowJcLS1*?.  ^  *  f"7  ^t^"1  *«»      »*P^«.  Waagen,  from  the 
a  ueratite  hmestone  of  the  Salt  Range,  by  it*  much  narrower  umbilicus  and 

11  T9^1.  ^  MU,ptUre'  mtire,y  -  tbe  Salt  Range  form,  j£ 

which  it  is  allied  owing  to  the  peculiar  development  of  its  siphonal Ltebe 


7.  (2)  Koninchtm  YtrnisHTuma  nor.  sp.,  PI.  XXII,  fig.  1. 

IHmtmiioiu. 

of  lie 6n       ...  , .«  

•       •  142  ram. 

.,    ,,  umbilici,        .  ., 

rfnm  tit  omtMlittl  islnra       ,       .       .  »f>p.    g«  „ 

1    »     «  prtwdm*  wkorl      .      .      .      .  63  „ 

•»••..,         »pp.   32  „ 

This  is  a  large  and  very  remarkable*  species,  olosely  allied  to  K.  Zyellia**,,  de 
°n''        »PW»entod  by  a  fairly  well  preferred  specimen.   In  general  shape  it  is 
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^^  wW»pMljiiww»liig  whorl*         moderately  Urge  iimbilicus.  The 
^C^oLtoonelfthof  «  ^»^12Sira|,£ 
volution  over  the  preceding  one  amounts  to  but  little  more  than  one  fifth  of  the 
entire  height  of  the  former.  ...  .. 

The1Lsvor8e  section  of  the  whorl*  is  a  long  oval 
meter  nearly  coincides  with  the  centre  line  of  the  lateral  parte.  The  latter  are  flatly 
ccuvex  and  slope  in  a  regular  and  even  curve  towards  the  sipbonal  margin  as  well 
as  towards  the  umbilical  one.  The  siphonal  side  is  rounded  all  over  and  passes  quite 
gradually  into  the  lateral  parts,  without  any  distinct  demarcation.  The  umbilicus 
fa  surrounded  by  a  high  and  vertical  umbilical  wall,  which  joins  the  lateral  parte  m 
a  narrowly  rounded  off  edge. 

The  internal  east  is  perfectly  smooth,  without  trace  of  sculpture.   Of  the  shell 

nothing  is  preserved.  _  . 

5u<«r«».-The  sutural  line  is  known  with  the  exception  of  the  npnonal  pro- 
minence which  I  have  failed  to  disclose. 

The  siphonal  lobe  is  very  broad  and  comparatively  deep,  and  on  the  same  level 
as  the  second  lateral  one.   Its  lateral  branches  are  strongly  denticulated,  and  this 
character  is  not  confined  only  to  the  base  of  the  lobe,  but  may  be  seen  also  on  the 
interior  border.   Two  of  the  denticulations,  adjoining  the  siphonal  saddlo,  are  at  a 
higher  level  than  the  rest  The  principal  lateral  lobe  is  deep  and  its  borders  are 
slightly  concave ;  converging  towards  the  base  of  the  saddles  and  still  more  strongly 
downwards  to  the  bottom,  which  terminates  in  a  large  median,  pointed  indentation. 
It  is  flanked  by  three  or  four  smaller  dentioulations  on  each  side.  The  second 
lateral  lobe  is  remarkably  broad.    Its  denticulations  form  together  an  obliquely 
rounded  arch,  being  cut  off  diagonally  along  the  external  margin,  as  in  many 
species  of  Proptyohitet.   The  denticulations  affecting  this  diagonally  sloping  ex- 
ternal border  are  much  more  numerous  and  smaller  than  those  at  tho  base 
of  tho  lobe,  which  terminates  in  three  largo,  sharply  pointed  denticulations, 
all  situated  on  one  and  the  same  level. 

The  siphonal  saddle  is  slender  and  slightly  contracted  at  its  base,  narrowly 
rounded  above,  and  not  as  high  as  tlie  prinoipal  lateral  saddle.   The  principal 
lateral  saddlo  fa  broader  and  very  obliquo  in  outline.   It  is  rathor  narrowly  but  not 
symmetrically  rounded  above.  The  second  lateral  saddlo  is  skew-shaped  and  broadly 
rounded  above.   The  first  auxiliary  lobe,  following  this  saddle,  imitates  in  outlines 
the  second  lateral  lobe  almost  to  the  minutest  details,  but  on  a  reduced  scale,  being 
considerably  smaller  than  the  former.   It  fa  followed  by  a  large  auxiliary  saddle, 
which,  although  smaller  and  narrower  than  the  second  lateral  saddle,  fa  as  dis- 
tinctly individualised.   It  fa  bordered  by  parallel  sides  and  symmetrically  rounded 
above.   It  is  divided  into  two  irregular  portions  by  the  umbilical  margin,  the  larger 
portion  being  situated  on  the  lateral  part  of  the  shell.   On  the  umbilical  wall 
two  elongated  and  sharply  pointed  denticulations  are  still  visible,  belonging  to  a 
second  auxiliary  lobe,  which  fa  quite  distinctly  separated  from  the  first  auxiliary 
saddle. 


 — 
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Bather  less  than  half  of  the  last  volution  in  the  specimens  described  farms  part 
of  the  body  chamber. 

Locality  and  Geological  position.  Number  of  specimens  examined. — 8ub - 
rohustus  beds,  south-east  of  Muth,  Spiti,  1,  Coll.  Griesbach. 

Remark*. — This  species  seems  to  he  closely  allied  to  Koninckitet  lyeMawu, 
Ken.,1  and  to  JSC.  gigae,  Waagen  (Ceratito  Formation,  PI.  XXXI,  fig.  2,  p.  266).  It 
is  distinguished  from  them  by  its  more  rapidly  increasing  volutions  and  by  a  «m»iw 
umbilicus.  Its  siphonal  part  is  rounded  as  in  K.  gigat.  Our  specimen  shows  the 
greatest  resemblance  in  its  sutures  to  K.  gigat,  especially  in  the  arrangement  of 
the  auxiliary  series.  The  auxiliary  scries  of  K.  lyellianu*  is  only  imperfectly 
known.  In  de  Koninck's  type  specimen,  however,  a  distinct  auxiliary  saddle  is 
clearly  visible  outside  the  umbilical  margin.  I  believe,  therefore,  that  an  intimate 
connection  exists  between  K.  Yudiththiro  and  these  two  Salt  Range  forms,  although 
the  differences  in  the  size  of  the  umbilicus  and  in  the  minor  details  of  the  sutural 
lines  make  a  specific  distinction  between  them  easy  enough. 


:  KINGITE8, 

Kifif,  Wugw,  fait  Etng*  to»tb.  W  Iodic  ut.  iui,  II.  lomti,  froa  tb. 
Pormiilan,  p.  23a 


8.  (1)  Kingitbs  Vajiaha,  Diener,  PL  VI,  fig.  2,  PI.  VII,  fig.  6. 


ISt*.    K.e^tt  Tanit,  Dimr,  Mi-.thfUMfrm  obw  tntimht  C^tulopxirafi 

nod  d*r  Intel  Butikij  ia  dor  «*U0iRiRk«m  KnarUrjproritu,  Kaupb*.  hi*  ilai.  d.  Wks. 
Wiw,  math.  nat.  CL,  CIV,  pt  i,  1895,  p.  870. 

PUm.tot  of  th*  oboU  80  mm- 

.      ...  wabilien  *°  - 

.   .      f  fnan  tb*  nmtilic«!  ■•-taw      .      •      •      .  M  » 

H.igmrfa.u*™buo.  {  n  m  rrTCtdlc?.w    .    .  ..„.»„ 

Tbinkncu  ot  UltUttt  rolntioo   .  14  » 

This  species  belongs  to  the  group  of  Meehoeerae  Keyterlingi,  v.  Mojsisovios, 
(Arktische  Triasfaunen,  PI.  X,  fig.  13, 14,  15,  p.  81),  which  is  distinguished  by 
an  auxiliary  scries,  consisting  of  a  straight  row  of  denticulations  of  ixmrular 
strength  and  arranged  as  to  form  several  less  deeply  incised  groups,  which  may  he 
considered  as  rudimentary  saddles.  Waagen  introduced  the  name  Kingitet  for  this 
group  of  forms,  characterized  by  a  rudimentary  development  of  their  auxiliary  saddle. 
According  to  my  introductory  remarks  on  Meehoccnu  I  shall  use  this  name  as  a 
subgenerio  designation. 

KitigUet  Para  ha  belongs  to  the  biangular  forms  like  Jt  mimUut,  Waagen, 
whereas  all  the  rest  of  the  hitherto  described  congeneric  species  are  provided  with  a 
rounded  siphonal  part.   In  the  body  chamber  of  full-grown  individuals  only  the 

'  &  *  Z*rimek,  Qurt.  Jo«n.  Owl.  800,  XIX.  18,  PL  VI,  %- 1 ;  w  W—f. 
lWtina,  n.  XXX.  Sg.S,p.*7a 
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external  edges  become  slightly  rounded,  but  the  ripbonal  area  remaina  always  flat 
and  is  distinctly  separated  from  the  lateral  parts. 

K.  Faraha  is  distinguished  by  very  high,  compressed  whorls  and  by  a  narrow 
umbilicus,  which  in  this  specimen  seems  to  widen  so  considerably  towards  the 
anterior  termination  of  the  body  chamber  that  it  loaves  the  normal  spiral.  The 
height  of  the  transverse  section  is  more  than  twice  its  breadth.  The  largest  transverse 
diameter  is  situated  abovo  the  lower  third  of  the  height  of  the  lateral  parts.  The 
latter  are  very  flatly  convex  and  separated  from  the  umbilical  suture  by  a  distinct 
umbilical  wall.  The  umbilical  margin  is  rounded  in  the  adolescent  stage,  but 
gradually  passes  into  a  very  obtuse  edge  in  later  stages  of  growth. 

The  surface  of  the  oast  is  without  distinct  sculpture.  Paint  traces  of  falciform 
striae  are,  however,  indicated  in  some  places,  especially  near  the  vicinity  of  the 
siphonal  area,  which  is  crossed  by  these  filiform  stria  in  straight  lines. 

A  little  more  than  one  half  of  tho  last  volution  forms  part  of  the  body  chamber 
in  one  of  the  two  specimens. 

Suture.— The  larger  portion  of  the  broad  siphonal  lobe  is  situated  on  the  lateral 
parts  and  ifl  at  the  same  level  as  the  second  lateral  lobe.  It  is  provided  with  numerous 
dentioulations  and  is  divided  by  a  high  siphonal  prominence  which  is  likewise  denticu- 
lated. The  lateral  lobes  are  distinctly  serrated  below.  The  siphonal  saddle  is  lower 
tli  an  the  principal  lateral  one.  Both  aro  slender  and  elongated,  whereas  the  Becond 
lateral  saddle  is  broad  and  clumsy.  But  it  is  distinctly  individualized  and  does  not 
merge  into  the  auxiliary  series  as  in  Kingilet  Keyterlingi,  Mojs.  To  dissolve  the 
auxiliary  series  into  its  different  elements  seems  impossible,  although  larger  dentiou- 
lations alternate  irregularly  with  smaller  ones.  A  first  auxiliary  lobe  may  perhaps 
be  formed  by  a  number  of  very  small  dentioulations  adjoining  the  Becond  lateral 
a  addle. 

LocalHg  and  Geological  potUion.  Number  of  epecimeiu  examined. — Oteoeraa 
beds.  Shalshal  Cliff  near  Bimkin  Paiar  enoamping  ground,  1,  Coll.  Bienor ;  South 
of  Kuling,  Spiti,  1,  Coil.  Griesbaoh. 

Bemarkt.—Kingitet  Faraha  is  one  of  the  most  common  species  in  the  lower 
trias  of  the  Busskij  island  and  of  tho  Ussuri  district  of  the  Siberian  littoral  province. 
The  specimens,  one  of  which  will  be  figured  in  the  Memoires  du  oomite  geologique 
de  la  Rusaie,  XIV,  No.  3,  PL  1,  fig.  2,  are  exactly  identical  with  the  Himalayan 
type  specimens. 

Kingitei  minutut. — The  only  oongonerio  forms  from  the  Salt  Range,  with  biangu- 
lar  outlines,  described  by  Waagen  (Coratite  Formation,  PI.  XXXVI,  fig.  6,  7, 
P*  236).  differ  so  completely  from  this  species  that  I  may  abstain  from  entering  into 
any  further  details.  Among  the  species  with  a  rounded  siphonal  area  Kingite*  lent, 
Waagen  (PL  XXVI,  fig.  4,  p.  232),  exhibits  a  distant  similarity  to  K.  Faraha  in  the 
mode  of  its  involution  and  in  the  general  character  of  tho  sutural  line,  but  differs 
by  a  narrower  umbilious,  a  moderately  convex  umbilical  m  argin,  and  by  a  very  deep 
siphonal  lobe. 
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:  A8PlDlTJ»,Waagen 
».  (1.)  AmDrra  sup8mm,  Waag>  v&r  pL  m 

I>i»m*t*r  of  til*  (bell  . 


Height  of  tbe  hit  votutkra  f  to™ 
Tt.ieki,«.  of  the  lM  volm*,.    "  *  P~*dl"*  wb<"1 


II 

US 
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weather-worn  and  has  entirely  lout  iu  shell  it  i«  poonnen  »  partly 

all  the  remarkable  character,  of  this  ^  *—«  «° 

complicated  sutural  line.  *  esperaally  the  very  conspicuous  and 

tban  one  third  of  tl  entire  ^tTZ  fZl  ^  ^  *  '~ 

^-^as^^  It 

from  th«  point  the  lateral  parts  slone  mTi    ,     7  °ftheToiuti*i 
cal  margin,  which  «  not  dist Snctiy  TeSLd Th„  f?^  7 
umbilical  suture  rather  sndSy .Tb^^J^  ****  *"«  to  ^ 

and  converge  gradually  towards  the  moderated  Z^L^T^i  *****  °°nvex 
forming  distinct  edges.  7  r0UDdod  QPhonal  area,  without 

No  trace  of  sculpture  is  visible  on  the  surface  of  the  ob*  .m  >. 
been  perfectly  smooth.  '  wIuoh  «wni8  to  have 

^   11,6  atron*  Md  Ported,  fii^er-like  denticulations  at  the  base 
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,      febe  arc  arranged  as  a  prominent  arch.   The  second  lateral  lobe  is  as  broad 
^  ^1™   but  considerably  shorter.   Ito  denticulations  are  arranged 
as  the  principal  one  oui  «.  ,      ,  ^ted  denticulat ions  affects 

in  a  slkhtly  oblique  arch.   A  group  of  stronger  pomwo.  orouo 
Se  eil  margin,  whereas  a  very  large  and  broad  denfccnla  >on  terminating  in 
Zdl  crcnulations  is  situated  at  the  umbilical  (internal)  side  of  its  base. 

The  riphonal  saddle  is  somewhat  contacted  below  and ^obhquely  rounded 
abov^e  two  lateral  saddle,  are  more  oblique.  **^Uy  *  £JE"£ 
lateral  saddle  the  highest  point  is  decidedly  shifted  towards  the  mternal  side, 
TtLldl  reacheslewharhigherup  than  the  riphonal  one^d.  al^nar^wy 
rounded  above.   The  second  lateral  saddle  is  considerably  shorter,  with  nearly 

lobe,  which,  although  shorter  than  the  second  lateral  lobe,  »  provided  with  stronger 
fin,,r.lik9  denticulations.   Throe  very  large  ones  are  arranged  a  ong  its  interna 
9id;  whereas  the  smaller  emulations  are  restricted  to  its  external  margin.  Next 
to  this  lobe  follow,  a  narrow  elongated  saddle  with  paralle 1  sides  and  a  rounded _off 
awX.   It  is  bordered  at  its  umbilical  side  by  a  second  distinctly  mdindualised 
lobe,  which  is  considerably  shorter  and  narrower  than  the  first Wiary  lobe.  It 
is  tricuspidate,  but  one  of  it*  denticulations  is  much ^  smaller  ^e 
Then  follows  an  elongated  saddle  of  the  samo  shape  as  the  first,  and  a  rounded  ob*. 
The  next  two  lobes  and  saddles  are  very  small  and  rudimentary  only    The  lobes 
are  pointed  and  narrow.   Th3  first  saddle  is  broad   with  a  depree^  apex  and 
parallei  borders .  the  second  saddle  is  conical.   A  third  saddle  is  divided  into  two 
portions  by  the  umbilical  suture. 

The  sutural  line  is  perfectly  identical  with  the  one  in  Waagen  s  type  specimen 
of  A.  tuperb-.  with  the  single  exception  of  the  very  last  element  of  the  auxiliary 
.  .   i_  a.  ♦riAfKi«l  ftnTiliArv  lobe  is  follow*!  by  a  broad 


Irr  Waagen's  typo  specimen  the  third  auxiliary  lot 
flattened  saddle  withan  adjoining  bipartite  lobe,  whereas  in  this  specimen  it  is  followed 
by  the  three  small  rudimentary  Baddies  with  two  pointed  lobes  between  them. 

Taking  into  consideration  the  extreme  variability  of  the  auxiliary  series  m 
similar  forms  with  an  equally  complicated  sutural  Un*-Beden,troemia  Motion 
for  instance,  in  which  the  two  sides  of  the  same  specimen  even  are  asymmetrical— 
this  small  difference  can  scarcely  be  considered  of  sufficient  importance  for 
a  specifio  distinction  of  the  two  specimens.  I  think  I  have  shown  that  thk 
specimen  is  a  variety  of  A»pidite»  tuperbui,  from  which,  in  my  opinion,  it  ought 
not  to  be  specifically  separated. 

Loeality  and  Geological  position.    Number  of  specimen*  examined.— Svb- 

robustus  beds.   S.B.  of  Muth,  Spiti  1,  Colh  ~ 


Genus:  LBCANITE8,  v.  MojsisoTics. 

tennilu,  E.     Momwotk*,  Di*  CopMopodm  dor  HtdittmBcn  TriMpnmni,  Abtujiilneges  k.  k. 
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imperfect  figment  only,  which  ju  *  8  ^ 

gonus.    The  other  is  the  reprJatative  oTan  i«tw  !         "^Wp  to  this 
the  »*  of  the  hitherto  deecri bri  £5i  £fcn  ^  nET 
tions,  which  overlap  each  other  to  about  tl  th^TTh^ir  ^ 

whicho^T1  ?  ^,diaemr  *  ^  "entkms  -  a  large  umbilicus 
which  only  very  slightly  overlap  each  other,"  as  generic  chapters  fa 
with  mv  vifiWH  «tt.».^  ;„  *i_  6    "wu"arac^rs-  In 


height  of  the  volutions  and  their  overUp  alone  M^tT^eS  tSSt 
«roato  a  new  genua  or  even  subgenus  only  for  the  reception  of  the  preaentgpeoiea. 

1.  Lbcamtm  8UT7PAIA,  nov.  gp.  PI.  XXIII,  fig.  3. 

1880.   Xarittt  T!an%Ut>u  var.  Ofiwbub,  ftdimntoloeiwl  NllL_  ,,»  ,1..  ,          _.      ,  . 

Be*rfi,  fed.  Sonr.  of         XIII,  p.  00  *•  ««  HkUU^.. 


I>«n*)ter  of  the  iWJ  . 

38  am. 

u  - 

IT  - 

TiiielcaoM  of  the  lut  rolotion 


«        ..  »  ambilJcnt  . 
Halfbt  of  the  tart  rotation  f  frt,m  *■!*•  ambifioil  ntnra 


This  specimen  has  been  identified  by  Griesbach  with  Meekocera,  phnulatmm.  d« 
Koiunck  Quart.  Journ.  GeoL  Soc,  XIX,  Ph  V.  fie  i.    wil     7  ^ 

wt.,». «fni  r^-*i       •  x.-    .  '  ™'  l»  bnt  the  sutural  line, 

which  is  stall  perfectly  gomabtio  at  a  diameter  of  33  mm.,  forbids  this  identificati 
in  spite  of  a  remarkable  similarity  in  general  outlines.  °"' 

^K^vX^^^8P~Wk^t0fam0dOTatdy  Meekocera, 
with  a  lingular  sxphonal  part  The  slowly  increasing  whorls  are  considerably 
Wgher  than  broad  and  overlap  each  other  to  about  two  thirds  of  their  hehrht  Thi 
djameter  of  the  umhUicus  is  smaller  than  the  height  of  th  e  la*  volution  bvli  tht 
of  the  latter,  a  proportion  which  is  not  met  with  in  any  other  species  of  LeoamiUt 
The  overlap  of  the  last  whorl  over  the  preooding  one  amounts  to  a  little  leas  than 
throe  quarters  of  the  entire  height  of  the  former. 

The  largest  transverse  diameter  coincides  with  the  umbilical  margin,  which 
forms  a  sharp  edge,  with  a  comparatively  high  and  vertical  wall.  The  lateral  part* 
converge  from  the  umbilical  edge  regularly  towards  the  siphons!  part,  W 
mg  planes,  barely  convex  at  all.  The  siphonal  part  is  quite  flat  and  biangular, 
with  sharp  marginal  edges,  persisting  in  the  full-grown  stage.  The  breadth  of 
the  siphonal  area  inoroaso*  considerably  in  the  last  volution  and  towards  the  anterior 
termination  of  the  body  " 


o2 
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The  sculpture  of  the  internal  cart  is  Tery  indistinct.  Faint  traces  of  radial  folds 
are  Seated  in  the  vicinity  of  the  umbilical  margin,  as  in  LeeanUe,  unMue, 
Waa^T^^-  PL  XXXVin,  %  1)'  *«y  seem  to  be  narrower  and  are 
only  developed  in  the  last  third  portion  of  the  ultimate  volution.  The  remaining 
part  of  the  last  whorl  is  perfectly  smooth. 


Not  a  trace  of  the  bu»u   r  

than  one  third  of  the  last  volution  forms  part  of  the  body 


C^L»-Ihavonot  succeeded  in  developing  the  siphonal  lobe  completely  . 
The  re*  of  the  sutural  elements,  which  aw  all  perfectly  goniatitic,  are  very  well 


The  saddles  are  all  large  at  their  base  and  strongly  converge  upwards,  with 
narrowly  and  symmetrically  rounded  tops.  The  siphonal  saddle  is  the  largest,  exceed- 
ing in  »3m  the  principal  lateral  saddle-  The  principal  lateral  lobe  is  remarkably  deep. 
The  broad  and  flat  auxiliary  lobe  is  divided  by  the  umbilical  edge.  A  bw 
auxiliary  saddle  commences  outside  the  umbilical  suture. 

The  vertical  projection  of  the  periphery  of  the  penultimate  whorl  touches  the 
external  portion  of  the  second  lateral  saddle  of  the  last  volution. 

Locality  and  Geological  portion.    Number  of  tpeciment  examined.— Sub 
robustus  beds.    8halshal  Cliff,  near  Rimkin  Paiar  encamping  ground  1,  Coll. 
Gricsbach.   The  specimen  Is  derived  from  bod  89  of  Griesbach's  section. 

Remarks— This  species  appears  to  be  quite  isolated  among  the  congeneric 
forms.  As  regards  its  indistinct  sculpture  and  the  biangular  nature  of  its  siphonal 
part,  it  recalls  the  group  of  Lecanites  ptilogyrut,  Waagen,  but  the  difference  in 
the  rise  of  the  umbilicus  and  of  the  involution  forbid  any  closer  comparison. 

2.  Lbcamitbb  bp.  ikd.PL  XXIII,  fig.  2. 

Only  a  very  imperfect  fragment  of  this  species  exists,  comprising  a  part  of  the 
last  septum  and  the  larger  portion  of  the  body  chamber.  It  is  too  imperfect  to 
allow  of  measurement,  from  which  the  relative  dimensions  of  the  specimen  might  be 
calculated.  The  diameter  of  the  umbilicus  was  certainly  considerably  larger  than  the 
height  of  the  last  volution.  The  whorls  increase  very  slowly  and  overlap  each  other 
to  a  small  extent  only. 

The  transverse  section  is  a  long  oval  and  considerably  higher  than  broad.  The 
lateral  parts  arc  very  regularly  but  flatly  convex.  The  flattened  siphonal  part  has 
distinct  murginitl  ridges.  The  umbilical  margin  is  lees  distinctly  marked,  and  forms 
a  very  obtuse  edge,  with  the  low  and  moderately  inclined  umbilical  wall. 

The  surface  of  the  cast  is  covered  with  numerous,  delicate  falciform  strife,  at 
irregular  intervals.  Most  of  these  stria  are  only  visible  when  the  specimen  is  turned 
towards  the  light. 

Suture*. — Only  the  siphonal  and  principal  lateral  lobes  with  the  adjoining 
saddles  are  preserved  in  the  last  septum.   They  are  perfectly  goniatitic,  and  it  is 
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erident  from  the  state  of  Dres«rvAH««  „r 

tion  is  developed,  that  aTSSS,  h      7''  "  ^  4,16  deli<»te 
ing.   The  systomatio  poai^o?  the  ^oST     t  and  1104  due  * 

fore  to  be  justified  m  tho  ZeoanUei  seems  there- 


Locality  and  Oeolooioal  nn.Hi^  »r 
bust,  beds  B«^V^J^^~ 

form,  from  tho  Salt  Kange  ,mpwfoCt  to  P0™*  ^mpamoa  with  similar 


Genus:  I'RIONOLOBTJS,  Waagon. 
Pkionolobds  (?)  8p.  ind.  PI.  VII,  fig.  14 

It  is  with  great  hesitation  only  that  I  venfcimT^  ;„  i  a  . 
ment  in  this  genua,   In  shape  it  hZi  •  m    *  0,18  ^P^00'  f"«?- 

■ooo,ul  html  nidh   nXl,  !  iM  ',0™i,'*  to  th. 

»  mm  th.  oJZ, y  X^Z^lf'  * 

«*I4I.  i>  dividrf  into |V?T7     t  ?;  «•<■•*».  ■»  'bid,  tie  MCrad  J.W.I 

•ta—hfa,^  JSt%X  i^"^"""  Bul  <"* 
off  .MiliuT  lol,o  ,„  a  ,,',lT         "»""«»»<  rt.8-oxi.Hrom.  „,andod 

^  ««Jp.u»  „Mto  ot  ^  ^  filifo*  J^J*  ™>.^. 


01  t.Un  si.ihonal  uroniinnnn  •-  j- .   incision  in  roe  apex 

of  the  siphonal  ETnr^L  ^    ^  7  marked•   *M,h  °f  the  htcral  branoh« 
^  w,)e  18  P«>Tido«i  with  a  biouspidate  termination. 
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The  umbilical  lobe  is  prionitlc,  and  consists  of  very  numerous  delicate  denti- 
oulat^Tf  ^l  *fc  which  form  together  a  straight  line  aa  m  the  typu*!  .peon* 

Locality  ana  ue    j      r  ^  6riesbach. 

mant  r^H^ris  very  doubtful.  A  true  representative  of  this  genu.  »  per- 
r  a  ZTvertarinut'^^W^^^^  had  been  found  by  the 
haps  ^"ww^^rm";  7/of  ^nown  ^  It  may  be  after  aU  a  pennian 
missionary  Prochnow  m  beds  of  unknown  age.  iv  ^  ,  ^  the 

and  not  a  triassio  species.   Similar  forms  are  quoted  by          ^  J!J^  * . T*? 
pennhn  marbles  of  Woabjilga  on  the  road  to  the  ^orum  ^  winch  were 
found  by  Stolioska  during  his  last  travels  with  the  Yarkand  Misston. 

Subfamily:  nunOARlTIN^S,  nubi 
Genus:  HTINGARITES,  v.  Mojsisovics. 
,88a.  S-  t.  Xoyi****,  W.  Orkdvatta  <W  M«liUr«n»  Triaspo**  AbUadlo^.  k.  k. 

geol.K«lob»-AMt»lt,X,p.8ai- 

HuomiTRS  bp.  ind.   PL  XXIII,  flg.  5. 
mereM  the  subgenus  (Wo«r«.,  Grieabaob,  is  largely  represented  in  the  lowest 
triaa  of  the  Himalaya  only  a  single  fragment  of  a  tan  Ibgrtm  has  been 
found  among  the  exceedingly  rich  collections  from  the  Otoceras  beds  of  toe  Shal- 

Itfc'the  more  interesting,  because  in  spite  of  its  fragmentary  state  it  proves  in 
the  most  convincing  manner  the  intimate  relationship  of  Hungantet  with  Otocerat. 
In  ^neral  outlines  it  agrees  perfectly  with  a  medlum^ed  0t^,^^™r">™ 
which  the  ear-like  ridges  near  the  umbilical  margm  have  not  yet  been  developed, 
and  the  only  remarkable  difference  from  Otocerat  is  in  the  denticulate  develop- 
ment of  the  riphonal  lobe,  which  is  bifid  in  Otocerat,  whereas  each  of  ita  lateral 

branches  is  denticulate  in  Hungaritet. 

The  fragment  is  oomposed  of  a  portion  of  the  body  chamber  and  the  five  last 

septa.  The  transverse  section  is  helmet-shaped,  a  thickness  of  18  mm.  corresponds 

to  a  height  of  25  5  mm.   The  largest  transverse  diameter  is  situated  within  the 

lower  third  of  the  height  of  the  volution.  The  lateral  parU  are  flatly  convex. 

The  umbilical  margin,  though  rounded  off,  is  distinctly  marked.  The  low  umbilical 

wall  slopes  very  steeply  towards  the  umbilical  suture. 

An  obtuse  edge  marks  the  siphonal  margin.  From  this  edge  theaiphonal  part 

rises  in  an  oblique  plane  towards  the  sharp  median  keel. 


S.  BqrUK  ««n»taW.  Atad.  d.  W«-  Mb.  1867,  V  «1  >  »»*  "  Deb«  ^"ff  - »*-  »  -*■* 
•  B.  +  Ma/time*,  in  SMj>,  B*itr»g«.  mi  8tr»tiF»p»i»  Central- Auima,  DenkBckr.  btu  Ak»i,  d.  Wl»  Who. 


n*th'  ?V?k!n!A  LiTtifu.  R»«1U  <rf  th.-o.md  Ywksni  Ctltstta.  1B7B 
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Not  a  trace  of  shell  is  DK*>rv»l *v  < 
cast  is  quite  smooth.        8pMe,T8i^  ^t.  The  surface  of  the  internal 

ftifW*.— The  vertical  projection  of  the  .wini™.-   t  ^ 
coincides  with  the  inner  margin  of  the  second  lI3 tddhf  Whorl 

The  siphooal  lobe  is  asymmetrical.   In  the  five  sento  «f  « 
are  placed  very  dose  to  each  othor,  the  lateral^?  fra^wnt-  which 

cuspidate  termination  on  the  one  and  with, L  *"  P"3^^  with  a  tri- 

side  of  the  median  edge.  Tb^X^^ST^T^"*^ 
fectlv  identical  with  Z  siphonal  pr  mlnZ  ble  H^T  h 
The  narrow  and  elongated  principal  hte^ZC  TJ^^**  °f 
^«cuL,«on^  ^«**t  of 

h  situated  somewhat  higher  up  "/the  ^T"  """^ 

lateral  lobe  is  bipartite,  but  the  mnerTn*  ^  m 

'Hddle  bears  a  uJZ^T     n-7  denticulabon,  adjoining  the  second  lateral 

saddle,  bears  a  few  very  small  indentations  below    Th«  f    J5,  aleral 

and  slender,  symmetrical^  roundel  aW       i        5     phoMl  84(1,116  *  a*™* 

which  corresponds  to  the  umbih^TmLgt  J  £2*  Ts^nTV^ 
extends  across  the  umbilical  wall.  ^         A  second  auxiliary  saddla 

The  siphonal  saddle  is  divided  by  the  marginal  rid™ 
beds  TZ?01**1  Number  »amined  -Otooeras 

iW*,._This  sped*  is  very  closely  allied  to  the  genus  Otooera,  buTit.  a,™ 

Ih.  «p«ci«  of  01«»ra.  fa„  the  Hjufep,,  W  t™,         """■""J. «  "»  «1I 

♦«»k   a    .    .7  W1U1  wtMil  ™**  one  might  be  compared.   The  same  remark  aonliW 
to  the  Arctic  BungarUe,  triform*,  from  the  SibcriTMuschelkaik  ?P 

lbe  only  species,  whose  sutural  line  shows  a  distent  simiJaritv  to  th„  * 
one,  *******  <io.lfen«.t  Abich/  tbe  geological ly  o^-nte^  71 
genus  from  the  permian  Otooeras  beds  of  Julfa  h?  Armenia   It  I NrlJ  t 

S^^oft  ^  *•  ^  orTprm^terltte1;0 

.peL^n.  J0UUng  8tr0Dgly  0WiqUe  somewhat  recall  our 

Subgenus:  OTOCERAS, 

1880,  Obcmi,  Oriwbuk,  Palaxmtobgfad  VoUa 

of  IndU,  XIII,  p.  106. 
1B83.  0(oc#ra#,  K.  f,  KnjcwoviM,  Die 
Bsicht-AuUlt,  X,  p.  SSI, 

W  I*.*  i.  An^i™.  Wi„.  PI.  IlX  rS"»^  "  ~ 


152  HIMALAYAN  F088IL8. 

The  rams  Otoceras  was  created  in  1880  by  C.  L.  Griesbach  for  some  of  the  most 
^nspicuout  and  mteresting  forms  from  the  lower  triaa  oftbe  Himalayas  discovered 
nrdurmg  his  first  campaign  in  the  Niti  district  He  recognised the  mtnnate 
Z^^Otoceras  with  Sprite.,  a  genus  which  had  been  proposed  by  E.  v 
Mojsisovics'  almost  at  the  same  time,  for  a  few  species  from  the  Mediterranean  tnas 
whfoh  are  distinguished  by  a  ceratitic  lobe  line,  a  sharp  siphonal  keel  and  marginal 
ridwa.  This  relationship  seemed  such  a  close  one  to  t.  Mojsisovios,  that  in  his 
Memoir  on  the  CephaJapoda  of  the  Memterranean  triassic  province  he  considered 
0^1  as  only  a  subgonTof  Xmg-U*.  According  to  him  the  double  pointed 
phonal  lobe  in  Ctooera,  is  the  sole  difference  of  subgenera  importance,  while  he 
attributes  only  a  specific  value  to  the  strange  elevation  of  the  umbilical  margin 
which  is  so  characteristic  in  the  Himalayan  forms  of  Otoeerat. 

As  regards  the  systematical  position  of  Otocera*  I  prefer  to  follow  the  views  of 
B  v  Mojaisovics,  as  its  intimate  relationship  with  Bungaritet  does  not  seem  to  justify 
the  establishment  of  an  independent  genus.  It  shares  with  EungaHUt  the  ceratatic 
sutural  line,  the  shape  and  mode  of  involution,  and  the  sharp  median  keel  of  the 
siphonal  part,  which  Is  bordered  by  similar  marginal  ridges.  This  tripartite  character 
ofthesiphonal  part  is  particularly  well  developed  in  the  young  and  adolescent  stages  of 
growth.  I  have  been  able  to  trace  it  in  young  specimens  of  Otoeerat  Woodward*  with 
a  diameter  of  the  shell  of  5  mm.  only.  In  full-grown  individuals,  however,  only  a 
faint  indication  of  a  three-edged  termination  of  the  siphonal  area  is  visible,  as  has 
already  been  remarked  by  Griesbaoh  (loo.  eit»  p.  106),  and  the  sharp,  knife-shaped, 
median  edge  only  remains.  In  two  of  the  largest  specimens  of  O.  Woodwardi 
every  trace  of  the  marginal  ridges  is  completely  lost  in  the  body  chamber  (PI.  II, 
PL  V,  fig.  l),and  the  uninterrupted  lateral  parts  join  in  graceful  curves  in  the  sharp 
median  keel.  In  such  full-grown  individuals  the  transverse  section  is  truly  helmet- 
shaped,  as  in  Areetttt  gigantogaleatut,  Mojs. 

A  similar  diasappearanee  of  tho  marginal  ridges  of  adult  specimens  has  not  yet 
heen  observed  in  Hungarites.    On  the  contrary,  in  soveral  speoiee  of  this  genus  the 
marginal  ridges  are  only  distinctly  developed  in  old  age,  so  for  instance,  in  Hungaritei 
v.  MojsiBovics  (loo.  eit.,  PL  XXIV,  fig.  6,  PI.  XXXILL  fig.  3, 4,  p.  224),  or  in 
E.  triformu,  v.  Mojsisovics  (Arktische  Triasfaunen,  PL  XI,  fig.  14, 15, 16,  p.  87). 

The  most  conspicuous  character  of  Otoeerat  is  the  gradual  elevation  of  the  umbi- 
lical margin.  This  latter,  togothor  with  the  adjoining  portion  of  the  lateral  parts,  is 
bulged  out  into  an  ear-like  prolongation.  This  character  is  acquired  at  very  different 
stages  of  growth  by  individuals,  even  of  one  and  the  same  species,  but  is  never  absent 
in  adult  specimens.  It  is  true  that  a  similar  elevation  of  the  lateral  parte  near  the 
umbilical  margin  has  also  been  observed'  in  some  species  of  PtyohUet,  as  was 
shown  by  E.  v.  Mojsisovics,  and  I  described  a  similar  character  in  a  Siberian  Propty 
ckitet  from  the  Hssuri  district.'   But  neither  in  this  form  nor  in  any  species  of 


1  E.  r.  ify'tuotiei,  Vortiafigt  Wuih  I'ttortioht  6Uf  dit  AmDMliitCB-Gtttiiiifta  ler  atKitarauM  oc.il  juv»vi- 
tthm  TfiM,  V.rtmdl.  k.  k.  goo).  Reula-An^Ult,  1870.  p.  MO. 

»  Xtm«m  4».  CooiUS  g*>L  A*  la         SIV.  No.  3,  PL  III,  fi,.  8. 
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Ptyehites  is  the  elevated  umbilical  m«»in  u  i  *  153 
ttm  of  .he  same  size  as  in  '  tnw  """^ 

and  Armenian  species  of  Ow„,  I  °  ^  J*0^  "  pre3ont  in  th°  Himalayan 
specific  va.uo,  but  of  subgeneric  impor Zf '  IVnf 8  °<  a^«-*4 
bilic.l  region  in  old  aJf0  must  b«  *  ■      -  tendency  to  enlarge  the  urn- 

and  consequently  ought  to  be  oo«ia^^£  *  °'  ^ 

So  long  as  no  forms  with  a  denticulate  sinhonal  . J?  °f  th™  f™- 

the  umbilical  margin  ,,ave  beon  di  oter?r  !  ,°  ^  ^  Uk°  Potions  of 
of  equal  value  with  the  double  poi^li^Jh'  ^  «  ^ 

genus.  F  °niU  Iobe  la  th°  diagnusis  of  the  sub- 

With  the  elovafed  umbilical  margin  a  deen  f„r,n„i  »,  j 
recalling  a  simiiar  umbilicus  m  ^p"!  »  ^^pednmbdiens  is  combined, 

•The  sutural  lino  differs  from  that  in  /v., 
of  the  .phonal  lobe.    The  uZis  I 1" 1^^^  r 
■ipbona,  prominenc,  i„to  tw  very  nJZt^ZZTot^ 
in  a  single  sharp  point.    This  character  is  constant  in  nl. 

observed  it  i„  such  as  arc  dktm^^T^^MT^^lhK9ow* 
bpmcnt  of  the  r<*t  of  their  .uturn,  dement       *****  fa  tbe  d— 

Tho  margin  of  the  aperture  has  not  been  preserved  in  ,„v  nf  n 
afcW  the  body  chamber  is  a  little  larger  tt^tt^f  P*0^ 
believe  that  the  entire  body  Camber  may  h "  b^u  of  ah   ^  ' 
this  subgenus  as  in  At,  ekjra*  and  in  OpZ*ra,  °        ****  in 

The   geologically  oldest  forms  of  Otocera,  m*V~  *i,  • 
Permian  beds  of  Ju.fa  in  Armenia,  where  tb  yTe  0  dtov  J^  l^T™  * 
-ngAbich-ss^  belong  this  ^J^ltZZ  flt^  ^ 
™ww' AWcl'  ('■>■  I'.  <*•  »,  3..  PI  XI,  fig  21  „  IT 

*~w^„  Ai,,h  (n.  1; 'fi/5  ^£  *•  <*•  +  *.  p-  »). 

flatter  form  is  somewhat  doubtful,  because  the  sutural  line  is  not  V™ 
bu  ,ts  morphologica.  similarity  with  O.  tmk^  a^ciaHv  i  s  Lh  m  ln Zi 
and    ccle^hon  of  the  umbilical  region,  makes  its  reLionsbip  » 

L  n/  ,  V*  P'  13)>  T,'°  fa*™»t*7  Preservation  of  the  sipl  onal  paS 
does  notailow  of  .in  exaojinalion  nf  th«  i  i  i        ■  .     .        "puonai  part 

bilioa.  region  is  not  Ly  dSS  '  ^  ^  ^  °f  ih° 

.uturaTi;?  *  •e8°  f,°T4f <r<W'l0,'</M  i8  di5tin?"i^c<l  by  the  most  simple 

KUlural  H„  ^  ,      !    00  m  °*  ^,7w»»' in  which  the  development  of  the 

ZS? intoL^TS,frab,irfUfera<1VanCed'  4116  -"^series  lnot  be  t 
~lTed  „*,  lta  Mng,0  element8.    In  all  the  Himalayan  species,  on  the  contrary,  the 
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auxiliary  lobes  and  saddles  aro  distinctly  individualised.  This  difference  in  the 
relative  stoic  of  development  of  the  sutures,  in  the  Indian  and  Armenian  representa- 
tives of  Otoceras,  lias  been  noticed  already  by  E.  v.  Mojsisovics  in  his  preliminary 
report  on  the  Ceplutlopod  fauna  of  the  Himalayan  trias. 

Although  Griesbach  included  all  his  specimens  of  Oloceras  under  one  collective 
name,  0.  Woodwardi,  it  seemed  to  him  (p.  106)  that  "  several  varieties,  if  not 
species  "  were  represented  amongst  them.  This  suggestion  is  certainly  correct,  but 
the  distinction  of  the  different  species,  or  rather,  tho  selection  from  among  the 
numerous  forms,  wluch  are  all  alike  and  all  again  different  from  each  other,  of  those 
which  ou^ht  to  be  considered  as  proper  species,  is  no  easy  matter.  For  in  no  genus 
of  triassic  ammonites  known  to  me,  not  even  in  the  group  of  Dinarilet  $piniplicati, 
are  tho  variations  so  great  as  in  this. 

The  relative  proportions  of  height  and  thickno&s  and  tho  siao  of  the  umbili- 
cus are  so  variable,  oven  in  specimens  which  agroo  in  all  othor  characters,  that  they 
cannot  servo  for  speciISc  distinctions.  As  in  several  species  of  Ptyehite*,  thick  and 
compressed  varieties  may  bo  distinguished,  but  for  specific  distinctions  other  char- 
actors  must  be  used.  Such  are,  in  the  first  place,  the  shape  of  the  umbilicus  and  the 
gutural  lino. 

A  most  remarkable  feature  in  tho  suturnl  line  of  tho  Himalayan  Olocerat  is  tho 
development  of  rudimentary  lobes  at  the  inner  margin  of  the  second  lateral  and  of  the 
first  auxiliary  saddle  A  sort  of  a  bipartite  arrangement  takes  place  in  these  sad- 
dles, which  become  divided  above  by  a  small  rudimentary,  rounded  off  and  not  denti- 
culate lobule.  This  lobule,  which  is  always  considerably  smaller  than  the  true  lobes, 
is  as  a  rule  situated  below  tho  extreme  apex  of  the  saddlo  and  nearer  to  its  inner 
margin.  Thus  a  second  smaller  and  shorter  saddle  is  separated  from  tho  propor  saddle 
by  this  lobule. 

Amongst  the  species  of  the  subgenus  two  .groups  of  forms  may  be  distin- 
guished, those  in  which  one  or  two  saddles  aro  affected  by  the  presence  of  similar 
rudimentary  lobes,  and  those  in  which  this  is  not  tho  case.  The  first  group  will  be 
named  after  Otocerat  fisutellalum,  in  which  the  rudimentary  lobule  is  restricted  to 
the  top  of  tho  second  lateral  saddle.  To  this  a  second  species  O.  Draupadi  may  be 
added,  in  which  not  only  tho  second  lateral,  but  also  tho  first  auxiliary  saddle  outside 
tho  umbilical  margin,  is  sometimes  provided  with  a  rudimontary  lobe. 

The  second  group  will  be  named  after  Olocera*  fPoodteardi,  Griesbach.  It  is 
distinguished  from  tho  former  by  the  presence  of  entire  saddles,  rudimentary  lubes 
being  absent.  Among  this  group  two  sections  may  bo  recognised  according  to  tho 
position  of  tho  auxiliary  lobes  and  saddles  in  respect  to  the  umbilical  margin.  One 
section  is  represented  by  forms  in  which  tho  principal  auxiliary  lobo  only  is  outside 
tho  umbilical  margin,  and  the  first  auxiliary  saddle  is  divided  by  the  latter.  In 
this  section  two  species,  0.  Clioei  and  O.  Parbati,  may  bo  distinguished  by  the 
different  shape  of  their  umbilici,  while  a  third  species,  0.  undatum,  GrieBoaoh,  is 
characterised  by  the  presence  of  marked  wavy  folds  on  its  literal  parts.  The 
second  section  is  represented  by  0.  Woodioardi,  Griesbach,  the  most  frequent  form 
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of  the  genus,  in  which  at  least  the  first  «»x.-);.«  . 
umbilical  margin  and  the  l^  ^^lT^  "  ""f*** 
through  the  second  auxiliary  saddT  S  lobe  or 

I  have  paid  special  attention  to  the  examination  nf  th„  „  «• 
and  the  same  specimen  the  number  of  .  ?         q  031,011  whothar  m  one 

£  mner  volutions  of  ^^^ol^1  ^ 
traced  their  sutures  under  the  lens  to  a  diaLtor  of  the  .h^nT  in  and 
of  them  I  have  found  the  auxiliary  lobes  exact    i„  1  l°mm  '  a"d  in  ™> 

Ms  specimens  tte  cor^I?  ^Ta^  '^t ^  «°  of 

which  might  charactori-e  a  eroitnr  nnmK,,  nf  ■  i-  •.  ,  "tJUU  DJ  ^eloped, 
I  therefore  Mi™     i.     •  .  f         ,  individuals  in  an  equal  munnor. 

llZ    h     7         ^    "l  aPPb'm"  a  Somow  hat  of  limits  of 

specie  in  tins  subgenus  than  in  other  triassic  genera  of  ammonit*, 

oJ^Z     I^ologLsts  who  will  find  that  my  description,  particularly  of 

al  f    t      • 1   ™W  011  int^tati™  of  «w  rang,  of  a  sjLies  which  1 
Me«nt  from  the  extent  given  to  others,  and  that  character*  whicf,  ^ 

j'f     T  1  ^  "  °tLer  "»»  havc  b<*n  in  this  one 

I  am  obliged  to  confess  that  they  would  be  correct  in  saying  so,  but  I  am  C 

that  it  is  simply  unpossible  to  apply  the  same  interpretation  of  ^  to  T££ 
of  ammomto,  Two,  three  or  more  species  may  be  dutinguis  J  ^  Z%Z 
umtedlmre  under  the  name  of  Otoceras  Woodward*,  according  to  the  different 
o  the  Shape  of  the  umbilicus  and  of  the  detail,  of  the  suturat  line,  but  b 
all  these  spec.es  transitional  forms  could  easily  be  mentioned  and/what  Tml 
unportanUhe  characters,  which  might  lead  to  establishing  tho»  specif \TZ 
not  be  found  constant  in  two  single  individual,,  In  this  raspoot  a  reliable 
difference  ex.ste  for  instance  between  my  Otoctra,  Woodtcardi  and  a  specie  or 
Opkvera,.  Thanks  to  the  extensive  material  which  I  was  able  to  examine  a 
wna«  bin    tnuisi t lonal  f0rms  arc  ^t^en  thfl  difforcnt  ^  ^ 

genus  too,  but  it  was  easy  to  find  in  every  specie  a  typical  form,  comprisin, 
me  majority  of  specimens.    It  would  bo  impossible  to  find  typical  forms  for  the 

jET  12*^?  eStabU8l,ed  ^        W  ^^nstituro  l 
Woodward,.   As  all  of  thorn  hare  been  found  in  one  and  the  same  bed,  I  prefer  to 


m  HIMALAYAN  FOS8IL8. 

^-.^.^w^.-^wten^-^to*-  rapid 


■TSTf^E  X^eation  of  the  Himalayan  speoi*  of  this 

■ubgenus  ^  ^  oj^wu*  WoODWi-Di,  Griwb^h. 

1.  Oleceru  Woodmrdi,  Griwbach. 
J.       „        Pariati,  nov.  sp. 
s.      >p      «/«.',  nov.  «p. 
•i,  u*M*m,  Giifsbach. 

II.  QboOP  Of  OtOCEBiS  ylSBISKUATtm,  Dil'IMt. 

6.  (I)  Ofo«.«  /t,»*dW",  nov.  *p. 

6.  (i)  „  Lraffadi,  nov.  sp. 
The  subgenus  Of«w«  sooms  to  bo  restricted  to  a  very  narrow  geological 
homon,  having  been  collected  hitherto  only  in  the  upp.r  permian  oUulfa  and  in 
^low«t  triage  bod,  of  the  Himalaya.  E.  v.  M.j*ov*.  (CepWopoden  der 
Mediterranen  lViasprovinz,  p.  222)  suggest*  that  Otoara,  nught  perhaps  he 
^resented  in  the  HalMatt  beds  of  tho  SaUkammenrut,  but  no  form  aetnally 
belonging  to  this  subgenus  has  beon  described  as  yet  from  strata  of  upper  triassic  age. 

Gkotjp  op  OTOCERAS  WOODWAllDI,  Griesbach. 

1  OTO0«a*8  Woodwardi,  Griesbach,  PI.  II,  fig  1,  PI.  III.  fig-  1,  PL  IV, 
fig.  2,  4,  5,  PI.  V.  fig.  1,  3,  5,  PI.  VI,  fig.  10. 

OUccr-  WvdmrJi.ilxia^.pnp*''*,  MKOTt-^ical  Holm  on  tbe  Low.r  Trl«  of  th.  H>»<- 
).,«,  lU*Owl.  S»tr.  of  Iciix.  XIII.  li*.  PI.  I.  ig.  i,  VI  II,  «*•  S,  3.  «.  »•«  *«•  1-  *.  4 
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Di«m«lwof  Uwd"""     .       .       •      US  mm. 

„         „     «»Wr«ni»      .       .        18  * 
T1«*U  ol  to.  C  In>m  »he  .mbiliMl  suture  96  „ 
U,UMtuli»ol  „     „  priding  whorl  58  „ 
TUoknau  ol  tb>  H*<  volution         .        75  „ 

 ».t.id»  »be  «f-lUt»  u»i- 

bilic»l  rid««  67  „ 

DitUnee  f rw  tht  tipboral  fdgc  to  th« 
nmUUal  margin  (io  prajKliMi)  82  „ 

As  was  shown  in  tho  introduction,  Griesbach  has  united  all  his  sp 
Otoeera;  with  tho  exception  of  O.  undatum,  under  the  same  specific  name,  Otocerot 
Woodiearii.  In  tho  text  no  spooial  form  is  mentioned  as  typo  of  the  species,  nor 
is  it  possible  to  find  out  whether  Griesbach  himself  considered  any  among  them  as 
the  prototype,  for  which  the  name  consequently  ought  to  be  retained.  According 
to  tho  rules  of  palffiontological  terminology,  the  form,  wluch  is  figured  first 
in  his  Memoir,  must  therefore  serve  as  this  prototype.  It  is  tho  one,  figured  PL  I, 
fig.  4,  reproduced  in  this  Memoir  PI.  IV,  fig.  2. 

Owing  to  the  wide  rango  which  I  give  to  this  species,  as  has  been  explained 
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in  the  introductory  remarks,  most  nf  ih»  n-  '  1<>7 
toe  but  littfe  u,  *Id  to  M,  detailed  d  JripH'n  'i'!,a°,"traM  b*  O""***.  "d  I 

•bo.o  the  umbilfaU  mnrh  „IeT^          !"*""  """WW  ,li'UM,«'  »  •itMad 

elevticn  „f  t„„  „mMioill  £ «•  »>•  0*,  ^  „„ 

transverse  dinner  ♦„  i,  ,       equally  developed,  a  socond  lareer 

the^eoon-espondin^toir^^Lt  tr  T""  "'^  ^  * 

predion  marks  ho  intfrv^l  1  ?  and  a  ^         rou»dod  de- 

the  „mbi,ic,l  r^^r  ni.tTpr^  ^  ^  *  -d 

^en  Z  tfTTVi       Siph°nal  °-P'X  ta m  old  aT 

irf  h  '  i  j  ateral  parfa  ™i*a«f  under  an  an-le  of  Ln  60  to  M> 

SunLfu  3nreDil°  I3"6  th°  tranSVorsfl  »  identical  with  that  of 

Z iSd 7?  ?  Umbll,0:l1  mar!?in  is  ^l"1™'1  itt        stages  of  growth  only 

•CKs^f  Jr  rrfia  bulsos  out  int° an  oi-^^a,  which 

narrowly  rounded      ^  7     °  8PW"m°n8  ^  ^  " 


,„„„„,  ,      V    "1pecunen  (U"  IV'  fiS-  2),  for  instaneo-the  umbilicus  is  ouite 

Ori»l«rl     .  SP'ral  °f  involu<i<>n-        thii  respect,  however, 

S!tio„  tnCP6  7"™"  itSe'f  "  ^n™^-  On  one  side  of  the \hell  the 
mvoluhon  takes  place  exactly  on  the  umbilical  margin  of  the  preceding  whorl, 

ng  only  the  umbilical  wall  of  the  inner  volutions  visible  inside  the  umbilicus. 

«»  other  «de,  however,  the  spiral  of  involution  is  outside  the  umbilical  margin 


« 
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of  the  preceding  whorl,  and  a  narrow  strip  of  the  lateral  part*  of  the  inner  volu- 
tions is  consequently  visible  inside  the  umbilicus. 

The  variability  of  the  shape  of  the  umbilicus  is  intimately  connected  with  the 
variability  of  the  involution,  which  takes  plaoo  either  exactly  at  the  umbilical 
margin  of  the  preoeding  wliorl  or  somewliat  more  or  less  outside  the  latter.  In  this 
respect  the  two  sides  of  the  shell  are  frequently  unsymmetrioal  as  in  the  above  men- 
tioned instance  or  in  the  specimen  figured  PI.  II,  fig.  1.  But  even  in  different 
stages  of  growth  the  involution  varies  considerably.  As  a  rule  the  tondoncy  pro- 
vails  to  increase  the  amount  of  involution  in  adult  specimens,  as  was  observed  by 
Griesbach.    But  instances  of  the  reverse  arc  equally  known  to  mo. 

The  different  mode  of  involution  is,  liowever,  not  the  only  causo  of  the  remark- 
able variability  in  the  shape  of  the  umbilicus.  To  the  different  degroo  of  involution 
a  varying  height  and  stoepnoss  of  the  umbilical  wall  may  be  added. 

In  few  specimens  only  does  tho  umbilical  wall  form  a  regularly,  more  or  less 
steeply  inclined  piano  as  in  Griesbach's  type  specimen  (1*1.  IV,  tig.  2).  In  most  of  the 
specimens  this  character  of  tho  umbilical  wall  is  restricted  to  the  inner  volutions,  if 
it  is  present  at  all  (PI-  V,  fig.  3).  In  the  last  volution  the  \unbilical  wall  is  often 
vertical,  or  even  overhangs  tho  umbilical  suturo.  A  specimen  is  mentioned 
by  Griesbach,  in  which  tho  umbilicus  is  narrower  in  tho  last  volution,  closing  in 
towards  the  outer  side.  This  is  also  the  case  in  the  specimen  PL  II,  fig.  1,  but  on 
one  sido  only.  On  the  side  from  which  the  measurements  have  been  taken, 
reproduced  in  the  figure  as  the  bettor  preserved  of  the  two,  the  umbilical  wall 
slopes  steeply  towards  the  umbilical  suturo  and  its  lower  portion  only  is  perfectly 
vertical,  these  two  differently  inclined  portions  joining  in  a  graceful  curvo.  On  tho 
other  side,  however,  the  umbilical  wall  is  not  only  vertical  for  a  longer  distance,  but 
even  slightly  concave  in  the  vicinity  of  the  umbilical  suture.  Tliis  concave  shape  of 
the  lowest  portion  of  the  umbilical  wall  is  very  strongly  marked  in  tho  specimen 
PI.  Ill,  fig.  1.  Here  the  umbilical  wall  describes  a  falciform  curve  in  its  transverse 
section,  and  overhangs  the  umbilical  suture  so  considerably  that  the  projection  of 
the  distance  between  the  siphonal  keel  and  tho  umbilical  margin  exceeds  the  height 
of  the  volution  above  tho  umbilical  suturo. 

The  overlap  of  tho  last  whorl  over  tho  preceding  one  is  also  liable  to  a  certain 
variability.  It  amounts  from  one  third  to  seven  twenty-fourths  of  the  entire  height 
of  the  former. 

Tho  shell  is  comparatively  thick,  especially  near  the  ear-like  ridge  of  tho  um- 
bilical margin,  where  the  shell  substance  becomes  as  much  as  twice  as  thick  as  in  the 
vicinity  of  tho  siphonal  part  It  is  covered  with  numerous  delicate,  S-shapcd  linos  of 
growth,  which  are  generally  arranged  into  bundles,  originating  in  tho  umbilical 
margin  and  gradually  increasing  in  size  towards  tho  siphonal  margin.  This  sort  of 
ornamentation  is  vory  similar  to  that  exhibited  by  Opkioeras  Sakitntala.  Indis- 
tinct wavy  folds  frequently  correspond  to  these  bundles  in  the  cast  The  stria  of 
growth  on  the  urabilioal  wall  are  directed  backward,  whereas  they  are  turned  forwards 
in  the  lower  portion  of  the  lateral  parts.    In  tho  upper  portion  of  tho  latter  they  fin* 
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describe  a  gontlo  curve  with  backward  f,,™^  159 
near  the  sipbonal  margin.  WithttSfi^TS  £"7?  *  m  brat  for™*  again 
ridge  and  the  siphona!  keel  ^  b<mt  direction  the  margin* 

consist  aW  entirely  of  ah ^ * ^  /E^'  -H"  f'  ?L  ^  %  » 
must  have  reached  a  considorab^i,,  '£ J  S^rprS^     "*  ^ 

touches  the  apex  of  the  elndTaterallddlo'10  ,°f  ?°  P""^^  ^ 

present.  °'   Lwo  Ja,oral  lo°<»  aro  consequently 

Tho  presence  of  at  least  four  saddles  out<ur?A  iha  „„  v  i-  , 
this  species.   Th0  Knnpe  cf  t,,c  bbes  ^  ^  t  suSt  mrSia  h  ^  to 
variation.   Tlw^y  constant  claractorUtrSftU     J    «    °  ^  conside«hle 
which  is  divided  by*n  broad  rJ^^^T'^  f the  8iphonal 
low,  of  a  semicircular  shapo,  or^aT^ !T  \  ^  U 

^Phonal  saddle  is  always  snTer  ban  t  c  prmcbaf'f f  "V  "dd,ft  Tb° 

%.  5b)  itovenrec-aU/thatof  ^5  2^^  ^ 
with  parallel  borders  and  either  broadly  or  narCh  J^f  t  "  d°"gaM' 

lateral  lobe  is  the  deepest  as    ™J  ButbsolT  7'  Thn 

except  tho  sipboeal  onofare  on  the  L  le       J  Tl  TTTS^^  "* 
the  second  lateral  one  is  strongly  denticulated  at  iU  1       ?\  J      ^  M  We"  M 
shape  of  the  denticulate  varied  Z^!"^  ^  and 
«amo  individual.   It  is  ^Z  ^jZ  ^^TTZ  °f  ^ 

different  arrangement  of  these  d«ntfclZ«    S       *       ^  do8oriPtion  <*  tha 

in  PL  IV,  fi..  5b  or  PI  v  n t  if f         *       T*  8Unpl°  typo  b  '^presented 
"o-  "o,  or  ii.  \  ii,  tig.  ic(  tho  most  complicated  in  PI  Tl  fi™  i  r*T 
shape  of  tho  two  lateral  saddle  r*ri«  f,„    *u      I,uwuea  m  ri-  "»       lo.  The 
wal  s  ,ml  mJ   ? 7        ,  ,  °m  tho  s>"mmetri«il  saddle  with  parallel 

wall  and  moderately  rounded  top  to  tho  obliquely  sloping  one,  with  iteEi 
point  Icanmg  over  to  its  internal  side,  or  to  a  clumsv  .Lint  "  f  , 

depressed  apex.   The  sham,  r  •       ^'  Wlth  an  »™gularly 

1^3^  V'  %'  "        PL  VI1'  *  -.^^elfdivHedttot; 

the  lh17bil?1  ma^,cither  cute  «>e  second  auxiliary  lobe  or  thrown 

the  second  auxiliary  saddle.   The  first  auxiliary  saddle,  however  »  S]«L!Z! 
pletely  outside  the  umbilical  margin.  ^  O0,B* 

The  relative  level  of  the  different  sutural  elements  is  extremely  variable  As 

2Z  ■  T  ^  PL  U'  fig- 1C'  Ph  V'      3b»  Md  6b'  ^  *•  £ 

^t  instance  the  s.phonal  lobe  is  very  short,  but  the  rest  of  the  lobes  stond 

JtaMrt  on  the  same  level,  tho  principal  lateral  lobe  reaching  but  very  little  d«per 

^^TTrt  V>  %'  WtiCh  be  °0DSidered  M  t,,e  frequent  typ£ 
UtLl mT  °bK  S  VCI7  ^  t,le  princiPal  Iatcral  lobe  18  deepest,  the  second 
lateral  lobe  is  shorter,  and  from  this  lobe  the  following  ones  slope  down  verv 
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9Ughtly.   In  the  specif  PL  Y.  %  3b,  the  signal  £  fcnj  dee*  £ 
dt  ^J£K£  «  ^ £  Awards  the 

^T^-ttlX-t  .hieh  the  MOond  au.iW  saddle  «  divided  b7 
.  true  lobe,  a  fourth -auxiliary  lo)»e  is  as  a  rule  outside  the  umbilical  suture, 
whioh  intersects  the  commencement  of  an  adjoining  saddle. 

The  lobes  of  the  antisiphonal  side  were  already  observed  by  Gnosbach.  The 
fieure  PL  VII  fig.  10,  u  taken  from  Griesbach's  specimen.  Ihe  saddle,  which  has 
been  described  above  as  partly  outside  the  umbilical  suture  in  some  specimens » 
followed  byadeoplobo  and  by  a  second  higher  .addle  with  undu atag ;  top  the 
hi-hest  point  of  which  is  leaning  over  towards  the  antuiphonal  lobe.  Ihe  latter 
itTelf  is  rather  short,  very  narrow,  and  bipartite  The  tw ,  antU.phonal  saddles  are 
broad  and  ■lightly  indented  above,  the  top  consequently  terminating  ma  double, 

flat  culmination.  .   

Locality  and  Geological  jmMm.  Number  of  .pechnen,  enmtned.-OUnmm 
beds.  Shalshal  Clitr  near  lliuikin  Paiar  encamping  ground  3,  Coll.  Gnesbach ;  28, 
ColL  Diener;  Kiunglung  encamping  ground,  S.W.  of  Niti  Pass  1,  Coll.  Gnesbach. 


2.  Otookuas  Parbatt,  nov.  sp.  PI.  IY,  fig.  1. 

DiwtiMi'oat. 
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DiameUr  of  tlit  iWll  ..«••• 


„       „  „  unii>U*na       ♦       •  • 

.  of  lh..  Urt  volution  


Although  this  species  is  based  on  a  single  specimon  only,  I  lieliovc  its  separation 
to  be  justifiable,  as  it  is  in  excellent  preservation  and  distingiiish«xl  from  all  the 
rest  by  its  much  smaller  involution.  The  last  whorl  overlaps  the  penultimate 
one  to  the  extent  of  two  thirds  of  the  height  of  the  latter  only.  A  considerable 
portion  of  the  inner  volutions  is  consequently  exposed  within  the  comparatively 
wide  umbilicus.  The  ear-liko  prolongation  of  the  umbilical  margin  is  distinctly 
marked  in  the  anterior  portion  of  the  last  volution.  The  umbilical  edi?c  is  v<>ry 
narrowly  rounded  olf.  The  high  and  vertical  umbilical  wall  is  very  slightly 
arched.   The  tripartite  arrangement  of  tbo  siphonal  part  is  more  strongly  developed 

in  the  beginning  thin  near  the  anterior  termination  of  the  last  volution. 

Very  low,  falciform  folds,  of  a  somewhat  indistinct  character,  may  be  seen  in 

the  posterior  portion  of  the  last  volution. 

The  specimen  consists  almost  entireiy  of  air  chambers,  but  the  commencement 

of  the  body  chamber  coincides  exactly  with  the  anterior  termination  of  the  last 

whorl. 

Suture$.— They  differ  from  those  in  Ototrras  WuodmrJi  by  the  presence  of 
only  three  saddles  outside  the  umbilical 
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The  vertical  projection  of  the  periDh«rv  „f  «.  . 
outer  margin  of  the  aeoond  lateral  S7/ ,     Primate  whorl  touch*  the 
h>be  shows  a  dirfinctly  U^JZZ£  £ £ ;olf»-   The  principal  ^ 
fin*  auxiliary  saddle  is  divided  into  tT  ™      ,     articulations  at  its  base.  The 
The  second  auxiliary  loboT  ^^2^  b^ 
aaoond  auxiliary  saddle,  rituatedZ  ftlj^*  7  J"""1*  Md  ™™edlH 

•      it  seems,  completely  outride  the  umbilical 

LaoalUp  ttnd  Oeohgieal  potiiion  ffumh 
bed*.   Kiunglung  encamping  ground,'  8.  W.  of  m  pZ'Tr'T^^0^ 

1>  ^oll.  Gneebach, 

3.  Oroc^s  C„v„,  nov.  8p.   PL  m>  %  ^  p, 


H«i*bt  oftt.  ]«t  Tohltioil  (  from  th«  qaiUlr^  |      '      '        "      7-4  » 

TiiirtBM.rfo),,MtTOlllti<inl     imrfUfwaM  .  ;  ;  3j ;  £  - 

Most  f  th         '  '  "  "  " 

»nd  in  th.°  sha^^S  tJ£i?T  ^  the  "*>  of  Solution 
-  PL  IT  %.  Tand  tlnt^L^  J?*""*  ^ 

the  normal  spiral  in  the  last  volutfon^hT"  ^TX ^  ^ 
and  the  contrast  with  O.  fariati  is  a  very  decSle    ^  ^nnel-shaped 
Tho  specimen  PI  V  fl-  *  •  oae- 

in  the  My  S^^I^L*      "Ph0Dal  ^  ^  -tirely  ,Mt 

*«<«r«  -Th  ^*  specimen,  PL  IH,  fig.  4 

the  first  auxili4ry  saddle    T».„^T^  /     ,        ^  mar^ln'  which  cuts  through 

^«P«ci«e.  In  most  oTtoe  Utter fn  tS  1  ^ o^able  m  spocimensoT 
equal  siw  and  shape.  lC  l!^.  th?  tw0  lob«*  «■  of  nearly 
*.  thW  auxiliary  ^711^  °ommeno«m<J 


of  a  third  auriW  .  ™     ,  :ays  a  thutl  a^'ary  lobe  and  the  on 

Piouous  than  in  Oloeera,  JFoodtoardL   The  specimen  PI.  VII, 
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A  strange  asymmetry  is  seen  in  the  corresponding  lobes  on  each  aide  of  the 
specimen,  PI.  Ill,  fig.  2.  One  side  the  specimen  shows  the  typical  ""V"* 
ofthe  sutures,  as  in  other  individuals  of  this  spemes ;  on  the  other  side,  from  wb.ch 
the  drawing  fig.  2  c.has  been  taken,  their  arrangement  u  as  in  Oloceras  Wood- 
tCard,  The  very  small  and  narrow  auxiliary  saddle  is  completely  outa.de  the 
umbilical  margin,  which  cut*  through  the  second  auxiliary  lobe.  To  this  difference 
in  the  position  of  the  first  auxiliary  .addle,  the  extraordinary  development  o  the 
first  auxiliary  lobe  may  be  added.  This  is  not  only  broader  than  all  the  other  obee 
but  h  al*  provided  with  a  very  strong  indentation  in  its  centre  wluch  almost 
Zmestho  Hhape  of  a  rudimentary  saddle  which  is  sharply  pointed  and  bordered 

by  concave  marginal  walls. 

LacalHv  and  Geological  potiiiot,.  Number  of  tpecim en*  Cxam»»*d.-Otoceras 
beds.  Shalshal  Cliff  noar  Rimkin  Paiar  encamping  ground  3,  Ooll.  Griesbach ;  4, 
Coll.  Diener;  Hill*  above  Kuling,  Spiti  1,  Coll.  Griesbaoh. 

4.  Otoctbas  tjndattjm,  Griesbaoh,  PI.  IV,  fig.  6. 

-       -     ^O^.SarT.oflu^XUl.  PL  I,  fi«.  5.  p.  107. 


DUn>rt««rtti.«h.ll   aaBL 

„     „   „  nmbaiaut  •       •       •  » 

{ from  tka  timbilie»l  miara     .      .      .      •  M  » 

H«igtt  of  Iks  l«»t  Tolalioe       ^     (  p,,^^  whoil     .      .      .      .  IS  „ 

n,ioUo«.o(ll,el«twUtioo  M  » 

This  specios  agrees  in  its  general  shape,  mode  of  involution  and  (futures  with 
Otoeerat  CUvei,  but  differs  in  having  vory  marked,  wavy  folds,  which  in  their  direc 
tion  follow  the  growth  lines  of  the  shell .  Thoy  are  strongest  near  the  middle  portion 
of  the  lateral  parts,  and  gradually  die  out  towards  tho  siphonal  part  They  are  consi- 
derably broader  and  muoh  more  distinctly  defined  than  tho  narrow  bundles,  which 
are  developed  by  the  local  accumulation  of  growth  lines  in  Otoeerat  Woodwardi. 
The  presence  of  such  distinct  wavy  folds  induced  Griesbach  to  separate  this  form  as 
a  proper  variety  from  his  Otoeerat  Wooduardi.  The  comparatively  strong  develop- 
ment of  the  folds  is  the  more  remarkable,  as|the  two  specimens  serving  for  description 
are  still  in  tho  adolescent  stage  and  consist  of  air  chambers  only.  Owing  to  their 
small  size,  the  prolongation  of  the  umbilical  margin  is  but  faintly  indicated. 

Svturet.-  Identical  in  thoir  arrangement  with  those  in  0.  CUvei.  The  um- 
bilical margin  divides  the  first  auxiliary  saddle  into  two  equal  portions.  Three  auxi- 
liary lobes  and  two  auxiliary  saddles  are  outside  the  umbilical  suture,  which  cuts 
through  the  third  auxiliary  saddle. 
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Locality  and  Geological  position     Nutnh*,  „e 
Shalshal  Cliff  nJr  TuJ?   T-  °f  *Ptcim*»,  exami 

^  Dear  Euakui  Paiar  encamping  groand  2,  Coll. 


Gkotjp  of  OTOCERAS  FI8SI8ELLATUM. 

5.  0.)  OtOCRAS  PI88I8BLLATUM,  nov.  SP.  PI.  IU,  fig.      pL  y  fi  f 
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DiuneUr  of  Uu  «b«Q       .       ,  PL  III,  lr.  ft, 

»     „  „ambiti«M         .      .      "   fil  n>«" 

Height  nflb.UrtTOl.tioo  ffro»»'»««MW«t«n  .'  \ 
Tljlckn.MofU«Jut»cJ.ti.o    r    "  pr*,'di°6^1"Ml       •  • 

-      •^•'u»«W«a,bi!ic.lryR..'  . 

Otocero,  fimeelMum  may  be  roughly  defined  as  an  O.  CUvei  wi'th  a-  rudi 
^entary  lobe  at  the  apex  or  the  inner  nwgin  of  its  «»ond  fctenU  \™ £ 

rather  rare  species  and  it  is  probably  onlv  in  nn««~,.,         #  11 18  * 

individual  va^bility  ha,  beTob^  ^  D°  *•* 

In  its  general  characters  it  is  eompletely  identical  with  the  tvpieal  0  Cli.* 
or  an  involute  form  of  O.  JFaodwardi  with  a  sloping  umbilical 'win Zi  .  \  , 
•hapod  umbilicus.    The  specimen  figured  PI.  HI  Z  J-Tl^^V  ^' 

P^ongat  on  of  he  umbilical  margin,  which  in  proportion  to  the  smaU  size  of  <£ 
individual,  consisting  of  air  chambers  only,  bulges  out  very  considerably. 

S«/«m._The  arrangement  of  the  sutures  u  the  same  as  in  0.  Clieei  The™  »™ 
not  more  than  three  saddles  on  the  lateral  parte  outside  the  umbilical  ml^ 
which  cuts  through  the  first  auxiliary  saddle.  umbilical  margm, 

The  asymmetrical  development  of  the  denticulations  at  the  base  of  the  lateral 
lobes  on  each  side  in  the  specimen  PI.  Ill,  fig.  3,  was  noticed  by  Griesbach,  who  also 
described  tbe  presonce  of  the  rudimentary  lobule  in  the  second  lateral  saddle.  ••  In 
some  specimens,"  ho  says  (p.  107),  "the  first  auxiliary  lobe  reaches  only  half  down 
the  rounded  and  broad  second  lateral  saddle,  and  is  not  serrated  at  the  base  and  might 
be  described  as  a  rudimentary  lobe."  I  prefer  indeed  to  consider  it  as  such  and 
not  as  a  proper  auxiliary  lobe,  as  it  is  very  different  in  ite  me,  shape  and  position 
irom  the  true  auxiliary  lobe. 

Tho  apiary  series  is  identical  with  that  observed  in  0,  Clhei.  Three  auxiliary 
obos  and  an  equal  number  of  saddles  outeido  the  umbilical  suture,  by  which  the 
third  auxiliary  saddle  is  divided  into  two  unequal  portions. 

Locality  and  Geological  potitiott.  Aumler  of  tpecimens  examined.— Otoceras 
^Shalslml  Cliff  near  Eimkin  Paiar  encamping  ground  1,  Coll.  Griesbach;  3, 
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6.  (2.)  Orocius  Deaupadi,  nor.  sp,  PL  IV,  fig.  3,  PL  V,  fig.  6,  PL  VII,  fig.  16. 


niv.sg.8. 

63  mm. 


tb.  .bill   T 


.      ,        ,  (Iron.  tb.  «mbill«l  «t.i.       •       •  ■  » 

H.itfcto<»k.lM*T..iDt1M  ^    n     _  p^ji^g  .tort  ....*»- 

Tbickw.  of  th.  but  volution    ."  84  - 

This  species  stands  in  a  similar  relation  to  the  preceding  one,  as  Otorerat 
Woodward*  is  to  0.  Clivri.  It  is  distinguished  by  the  presence  of  four  saddles  outside 
the  umbilical  margin,  which  cute  through  the  second  auxiliary  lobe. 

Among  the  five  specimens,  described,  three  are  characterised  by  high  and  com- 
pressed whorls,  whereas  in  the  two  others  the  volutions  are  strongly  inflated.  In  all 
the  specimens  the  shape  of  the  umbilicus  recalls  that  in  the  specimen  of  0.  Wood- 
ward,  figured  PL  III,  fig.  1.  The  umbilical  suture  is  surrounded  by  a  very  high 
and  vertical  umbilical  wall,  which  is  moderately  convex  in  its  transverse  section 
and  distinctly  concave  in  its  lower  portion.  In  my  largest  specimen,  in  which 
the  height  of  the  last  volution  is  from  50  to  55  mm.  near  the  oommencement  of  the 
body  chamber,  the  marginal  edges  have  completely  disappeared  and  the  sharp 
siphonal  keel  is  joined  by  the  lateral  parts  oonvorging  under  an  angle  of  about  60*. 

In  the  specimen  PL  IV,  fig.  3,  the  arrangement  of  the  numerous  lines  of  growth 
of  the  shell  in  narrow  bundles  iB  very  distinctly  marked. 

Sutures.— In  spite  of  the  small  number  of  specimens  which  represent  this 
species  in  the  Himalayan  collection,  the  individual  variability  is  considerable, 

0.  Draupadi  differs  from  the  preceding  species  owing  to  the  presence  of  four  saddles 
outride  the  umbilical  margin.  The  second  lateral  saddle  is  provided  with  a  rudi- 
mentary lobe,  as  in  0.  fittivtb  turn,  but  the  shape  of  the  first  auxiliary  saddle  is  very 
variable.  It  is  either  normally  developed  (PL  V,  tig.  6),  or  very  small  and  narrow 
(PL  VII,  fig.  15)  or  also  provided  with  a  rudimentary  lobe  on  its  apex,  like  the 
second  lateral  saddle  (PL  IV,  fig.  3). 

The  latter  specimen  is  distinguished  by  a  very  conspicuous  asymmetry  in  the 
development  of  the  second  lateral  and  the  first  auxiliary  saddles  on  each  side.  On 
one  side  the  saddles  arc  provided  with  rudimentary  lobes,  whereas  on  the  other  they 
arc  entire.  Tbis  asymmetry,  which  may  lie  observed  in  all  the  sopta  of  this  specimen, 
is  quite  different  from  the  asymmetrical  position  of  tho  lobes  in  some  liassic  ammonites, 
as  descr  ibed  by  F.  v.  Haucr'  and  Geyer,*  which  Tesults  from  a  deviation  of  the 
siphonal  lobo  "from  the  median  plane  of  tlioshelL  Thus  our  specimen  constitutes 
a  perfect  transitional  form  between  Otocerot  Dmupad'  and  0.  fVoodwardi. 

Locality  and  Geological  petition.  Humber  of  tpecimeH*  examined.— Otooeras 
beds.  ShaHhal  Cliff  near  Kimkin  Paiar  encamping  ground  1,  Coll.  Griesbach ;  4, 
Coll.  Diener. 

1  F.  v.llattr,  Been  ciliigf  >iii«ytnraulrii«l»  AmmwiiUn  tu,  den  H«l«tt-S«-l.i«l.(«n,  BiMnsibrr  k»uv  Ak.d. 

1.  Win  Wiaii,  rati.,  nub.  C!.,  XIII,  ISM,  n.  401 

'  O.  Qcvr,  Uibw  UnucaeocrhMujodM  da  HiirllU  bei  HtU.Utt.Abb.Tull.  k.  k.  gt«l.  Rekb.-Att.ull..  XII, 
UK,  p.  211',  213. 
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FAUNISTIC  AND  GEOLOGICAL  RESULTS- 

It  has  already  been  pointed  out  in  tha  ;„^„j 

tion,  into  two  Kparate  hLo^ Wtf  *  **%»P**  <*>ndi. 

ceraa  beds  introduced  by  C.  L.  Gri™barh  whiLrtT  T  ^ the  0t°- 

sss:  *  ono  -  ^-  ^^^T^trr 

^phalopod  fauna,  not  a  single  ^^t^^'^'^  by  * 
I  shall  first  treat  of  the  cepCod  faZff^     k  T       *•  other- 
c^r  amniti^  other  t^io  ^1^^^ 

i.  PlnroHutlilu;  sp.  ind. 

8.  Nautilut,  q>.  ind.  M  fl^,  A<  /i-/farfff  w  . 

3.  Ottkoetr*,,  sp.  ind.  ' 

4.  DamubUei  «iWi»,  nov.  sp. 
3-        „      ft"!*!,  nov.  »p. 
6-        ,,       fap'fa,  nov.  ap. 

7.  „       ef.  trapetridali,,  Wwgen. 

8.  CtraUtt*  t*brob*,t*,,  Mojg. 

9-        ,,       MartihaU,  nov.  sp. 
JO.  Uedeuilr<tmia  Uojnnvict:,  Oicner. 

is.  /v*/****.  v.  .w,  ,,  fl/.  A  0*,,?M^/M/fli  w 

13.  nem*git*i  Satjra,  nov.  sp, 
„      Hokilla,  nov.  »p. 
li.        „      ,p.  ind.  „      //.  triloba,  Wange,,. 
18.  Atpiditn  imptrUi,  Ma«g..n. 
17.  KcinctiU.  Tidi.kUhra,  noy,  ,p. 
IS.  L'tanitf  SitKpala,  nov.  sp. 

SO.  Mttkvtrra,  cf.  /nifura/,,,  Waagan. 

bZJ         ,0W11  to,m,ent  a  ProP°r  donation.    Of  the  remaining  13  sped*,  ton 
«V  Grusbach  and  „  by  f„  the  richest  kno|m  ^  ^ 

cenh.t  TT18-  ge0l°SiCal  ag°  °f  this  fauna'as  compared  with  other  triage 
«pWopod-beanng  strata,  wo  find  that  dose  relations  exist  between  it  and  that  of 
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aw™  Olenck  beds,  which  is  contained  in  the  collections  of  Middendorff, 
^n^na  B^'TolL  and  was  described  by  Graf  Keyserling  and  Moj- 

sisovics. 

In  the  first  place  there  is  a  specific  identity  of  two  forms,  Cervtitet  nbnbuitui, 
r  MolsisoTics,  and  Sedemlroemia  Mojsiwid,  Diener,  to  be  recorded-  This 
iientity  is  the  more  remarkable,  as  in  this  case  wc  have  to  do  with  very 
trlnstic  species  on  the  one  hand,  and  on  the  other  with  deposits  winch 
aro  separated  from  each  other  by  a  distance  of  700  geographical  miles.  In 
the  presence  of  those  two  identical  speciea-among  a  total  number  of  13  of  which 
w  bare  a  satisfactory  knowledgc-the  close  relations  are  clearly  marked,  by 
which  the  fauna?  of  the  Indian  and  of  the  Arctic-Pacific  province  were  connected 
in  lower  triassic  times.   A  similar  affinity  is  not  observed  to  e*i*t  between  the 
fauna  of  the  snbrobustus  beds  and  of  the  upper,  ecphalopod-bearing  horizon  of  the 
Alpine  Werfen  beds  (Campiler  Schichten  of  von  Eichthofcn),  which  are  homotaxial 
with  the  Olonek  beds.   On  the  contrary  the  general  type  of  the  two  fauna  seem* 
to  be  widely  different,  and  only  in  a  later  geological  stage,  during  the  Muschelkalk 
eiwh,  are  equally  close  relations  to  the  Alpine,  as  well  as  to  the  Arctic-Pacifio  trias, 
to  be  observed  in  the  Himalayan  region  of  the  Indian  triassic  province. 

Very  close  relations  eibt  between  the  faunas  of  the  Himalayan  subrobustus 
beds  and  of  the  Ccratite  sandstone  in  the  Salt  Range,  but  this  is  a  point  to  which 
I  shall  have  to  recur  later  on. 

The  fauna  of  the  subrobustus  boda  is  distinguished  by  several  remarkable 
peculiarities.   One  among  them  is  the  complete  absence  of  forms  of  the  Jmmonea 
trachyotlraca  with  a  smaller  number  of  principal  lobes  than  the  normal.  This 
phenomenon  is  repeated  in  the  Otoceras  beds.   Not  ono  single  representative  of 
the  genus  Vinaritet  has  been  discovered  up  to  now  in  the  Himalayan  trias.  This 
fact  is  the  more  strange,  as  Dimrites  plays  the  most  important  part  in  the  Olenek 
beds  of  8iberia,  the  cephalopoda  of  which,  in  general,  exhibit  a  considerably  higher 
stage  of  development  than  those  of  the  Otoceras  beds.   As  in  thp  Arctic-Pacific 
region,  Tirolitet  and  its  allies  ( Dorycranites,  Balatonites)  are  absent  in  tho  lower 
trias  of  the  Himalayas.   Among  tho  Ammonea  trachyottraco  only  tho  subfamily 
Dimritin*  of  the  family  of  the  Ceratitid*  is  represented  in  the  subrobustus  beds. 
Besides  the  subgenus  Danubitet  two  true  species  of  Ceratites  are  present,  one  of 
which  is  idontioal  with  0.  tubrcbutlvt,  Mojsis.,  the  well-known  type  fossil  of 
the  Olenck  beds,  whereas  the  other  is  among  tho  simplest  types  of  the  Ceratita 
ciroumplicali.   Among  the  subgenus  Danubitet  a  very  strange  group  is  added  to 
those  forms  which  have  thoir  next  allies  in  the  Otoceras  beds,  namely,  the  group 
of  D.  tiitalit,  with  its  remarkable  sculpture,  somewhat  recalling  Tirolitet,  and 
consisting  of  radial  straight  ribs,  which  terminate  in  broad  elevations  near  the 
siphonal  margin.   Although  Danubitet  seems  to  have  its  chief  development  in  f*" 
Otoceras  beds  it  still  plays  the  most  important  part  in  the  fauna  of  the  r 
beds,  as  regards  both  tho  number  of  species  (4)  and  of  individuals. 
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Among  the  Ammonea  leiottraca  the  Pinacocerafidte  are  represented  by  tho 
genus  Eedenttrcemia  (2  species),  tho  Ptychitidce  by  Flemingitet  (3  Bpecies), 
LecattUes  (2  species),  Meehocerat  (1  epecies),  Aipiditet  (1  species),  Tropiychitet 
1  (species),  Koninckitea  (1  species).  Most  species  of  the  Tiychitida  are  closely 
allied  to  Salt  Range  forms.  One  species  of  Ecdentlramia  is  identical  with  a  form 
described  by  £.  v.  Mojsisovics  from  the  Ok  nek  beds,  as  has  already  been  men- 
tioned.  The  family  Arceatidce  is  not  represented. 

All  the  ammonites  which  havo  been  disooTered  in  the  6ubrobu8tus  beds 
are  provided  with  ccrntitio  sutures,  with  the  single  exception  of  Lecamtet, 
whereas  forms  with  ammonitic  sutures  arc  as  yet  quite  unknown.  It  must,  however, 
be  borne  in  mind  that  tho  number  of  cephalopoda  from  this  horizon,  described  in 
this  Memoir,  is  certainly  extremely  small  in  comparison  to  tbo  real  richness  of  its 
fauna.  But  a  more  complete  idea  of  the  latter  can  only  be  obtained  after  an  examin- 
ation of  new  and  more  extensive  materials  from  tho  subrobustus  beds  of  Spiti, 
which  in  this  respect  promise  better  results  than  those  of  Johar  and  Painkbanda. 

Our  knowledge  of  tho  fauna  of  the  Otooeras  beds  is  much  more  complete,  thanks 
to  Mr.  Griesbach's  discoveries  and  to  the  large  collections  made  by  the  expedition  of 
1892  at  different  localities.  This  fauno,  so  far  as  the  cephalopoda  are  < 
i  cf  the  following  species  :— 

1.  KautilHi  Iralmaxiem,  Grieetach. 
!,       „      ip.  inA. 
rt.  Danniitei  timilnyamat,  Griecbach. 
4.       „        tf.  in4.  t*  a$.  kimatapane. 
6.      „        litiartnt  'n,  nov.  ip. 

6.  u        tliiptient,  nov.  cp.  (?) 

7.  „        fUaidortatus,  nov.  sp. 

8.  „        ip.  i»d.  ts  aff.  ptanHatHtt. 

9.  „       tiaiUai,  nov.  «p. 

10.  „        if.  ind.  ex  aff.  ripida, 

11.  „        8'lata,  nov.  up. 

12.  HtdHtotii*  D»tailama,Wiy.tf. 
18.  Pretpiingilti  Kaia,  dot.  tp. 

14.  „         Kama,  nor.  ip. 

16.  XauaUtt  kindattamut,  dot.  up, 
10.       „   Hcrberti,  nov.  ip. 

17.  PtOftjciitei  JUarHamt,  nov.  tp. 

18.  „        SekiiiUri,  nov.  «p. 

15.  „       tp.  iud.  (group  of  P.  diitaidn, 
t0.  TiiknaiUi  Ptalambka,  on.  «p. 
SI.  Ftmixptat  prnftrdtU,  nor.  ip. 
22.  Qpkutrai  Sikuaiala,  nov.  ip. 
28.      „       librtienm,  Grie»Wli. 
24.       ,r        wurfitim,  Grinbach. 

16.  ^       oiUeium,  Grw»bocti. 

87.      „       p*$tkaida*,  nov.  tp. 
28.      „       I/karma,  nov  »p. 
SO,      „        Chan»nda,  no*,  tp. 
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80.  Optima*  platfpin,  not.  sp. 

81.  „       ttrpftimnm,  nov.  »p- 
8£.  Btm/aritet  tp.  ind. 

83.  OUtetrat  Woodvardi,  Gri#«>.iack 

84.  „      unialum,  tirieaUib. 
86.      „      Ctitti,  nov.  «p. 

86.  „       Dranpaii,  nov.  ip. 

87.  „      JutittUaUm,  nov.  Bp. 
8H.      „      P«r*«<«,  nov.  «p- 

30.  Koninciitti  Fuiartla,  nov.  *p. 
40.  Kiagitt*  Par  aha,  nov.  tp- 
4L  Metkoetrat  HoSftvti,  nov.  »p. 
42.      „         betfie,  nov.  »p. 

48.      „         >P-  «'■<*• 

44.       „  tp.  i*d.  aff.  piiealili,  Wu^. 

46.  Pri**cl*tu\?)ip  i**'- 

This  fauna  is  almost  entirely  contained  in  the  main  layer  of  Otocera*  Wood- 
teordi  and  in  thin  layers  of  shales  and  limestones  following  immediately  above.  The 
number  of  cephalopoda  comprises  45  species,  among  which  one  (Danubitei  elhp- 
ticua)  is  doubtful,  as  its  geological  position  is  not  known  with  oertainty.  Of  the 
remaining  U  species,  9  are  not  sufficiently  well  preserved  to  allow  a  specific 
determination.  With  the  overlying  subrobustus  beds  this  fauna  has  not  one  single 
species  in  common. 

If  we  take  the  geological  oharacter  exhibited  by  this  fauna  into  consideration, 
we  have  at  once  to  admit  that  in  bears  decidedly  the  character  of  a  fauna  of  the  lower 
Bunteandstein,  as  was  pointed  out  by  Griesbaoh  and  confirmed  by  Mojsisovios, 
altliough  a  much  smaller  material  was  then  available.  Ammonites  with  a  ccratitic 
development  of  their  sutural  line  predominate,  and  NanniUt  and  Medlieottn  must 
be  considered  as  very  rare  exceptions  from  this  general  rule.  A  few  specimens  of 
Nawtite*  indeed  are  only  known  from  one  single  layer  near  M.uth  in  Spiti,  whilst 
there  are  only  two  specimens  of  Medlicotlia  among  the  rich  harvest  of  cephalopoda, 
which  the  systematical  researches  of  our  oxpedition  have  yielded  from  the  Otooeras 
beds  of  the  Shalshal  Cliff  near  Eimkin  Paiar. 

The  presenoe  of  the  two  last  mentioned  genera  in  the  Otoconia  beds  of  the 
Himalayas  is  of  special  interest. 

Xannitiet  has  long  been  known  from  the  upper  trias  of  the  southern  Alps. 
The  absence  of  this  genus,  distinguished  by  persistence  in  a  goniatitic  stage  of 
development  of  its  sutural  line  and  representing  a  geologically  older  type  in 
lower  triassic  strata  was  consequently  a  rather  strange  fact  and  its  discovery  in  these 
beds  was  expected.  Medlicotlia  is  represented  in  the  Otoceras  beds  by  a  specie* 
belonging  to  the  pennian  group  of  M .  Wynnei,  Wang-,  and  is  very  closely  allied 
to  the  latter  form.  Its  presence  introduces  a  palseosoio  character  amongst  the 
otherwise  distinctly  triassic  nature  of  the  overwhelming  majority  of  tho  fauna. 

The  Ammonea  trachyoatraca  are  exclusively  represented  by  the  subgenus 
Danubite$,  Mcjs.  (with  9  species),  whilst  true  Ceratite*  seem  to  be  absent.  All 
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the  Himalayan  species  beloiiging  to  this  s..W„    i  A 
principal  lobes ;  the  presumpZlcLZf  twT         ^  ^  *™ber  of 
lateral  lobe,  must  eloquently  , TtZ  ^lT\T^^h°^^ 
of  a  geologically  older  age than  \ho  W«T^I    ?"  1fnB4k»»  i«  beds 

Among  the  lower  tria  J  /W4,w7 T^T       ^  0fthe 
Alpine  triassio  provin «  b  to^r^    r^T  T°  D°  ^  to  form*  ««» 

*ju  ^h^thr^ 

preventative*  of  thk subgenu, are  mdek^ T  7\  Although  re- 

Himalaya*  it  is  only  in  t  o  L^r  ^Z^t  ^  0t00enw  bed*of  «» 
of  individual  I-^oJrjftt^Sni^^ 
^  *"fl-  *  «ua  Memoir  ^d^^^lt 


In  the  fauna  of  the  Ofoceras  beds  the  Ammote*  Ui»,t.  ,    ,  , 
dominate,  and  among  them  more  specially  the  t£Z.    O f^JZLZ 

described  in  this  paper,  both  differing  in  son^  roZklKhal^  TV 

which  Jf  ^  °n,J:  '^^^  of  *»  K— W^aud  of  s^ue. 

h   e  bT^ ™     £  ft  °f  8  Pr0P<5r  8Ubfamily  °f  Pa^" 
of  8P^  S  tr"^^"  W,th  «"  beds 

IL  L^r^f  T\  f  mKnUmber  °f  BP0CieS  (10)  ^individuals  is  the 
»anua  Ophioera,,  Griesbach,  which  must  probably  be  placed  anion*  the  Gvmnilin* 

Waagen^d  isd^tinguishedfromthe  Meekocc^*  by  the  presence  of  a  Z' 
debcate  spuai  striatum,  most  distinctly  developed  in  the  surface  of  the  c2 

iSf  n  8PeC'e*  °f         g°nU9*  ^a000^  their  sculpture  are  either 

allied  toOpk.  tib*i*mm,  Griesbach,  or  to  Oph.  dmk~m,  Oppel,  Oph.  Sakuntala  may 
be  ccnadered  «  the  type  fossil  of  the  Otoocra,  beds  in  Painkhdnda.  Of  this  species 
not  less  than  147  specimens  have  been  collected  by  Griesbach  and  myself.  But 

TJTl  ^ .8PCTwu M  ?'£  Cham*"d*>  °/»*-  ^entinum,  Oph.  tibeticu.n,  are  also 
rory  frequent    Although  <W„,  is  certainly  the  most  conspicuous  form  of  the 
fexte,  which  take  thar  name  from  it,  the  different  species  of  Ophic»ra<  arc 
tberr  most  common  fossils.    Two  other  genera  belong  to  the  QymnHi™  found 
m  the  Himalayan  Otooeras  beds.    One  of  them  is  FUmmgUe,,  Waagen,  which 
■as  its  geologically  oldest  representative,  Fl.  guyerdeti,  in  these  deposits.  The 
other  is  the  now  subgenus  Fi8hn«i(e*,  which  is  very  closely  allied  to  Je»a,pi* 
»aagen,  but  from  which  it  differs  by  its  sharp  siphonal  edge,  which  recalls' 
rtnacocerat  or  Buddhaitei. 

Among  the  Proptychitina  the  genus  Proptychile;  TVaagon,  is  represented  by 
woe  species,  two  of  which  are  allied  to  P.  oHhamianu*,  Waag.,  and  P.  ditcoidet 
Waag.,  whereas  the  third  one  holds  a  rather  isolated  position.   The  genus  mekocerat 
»  represented  by  six  species.    Each  of  the  following  subgenera,  Kingitet  and 
oninckuet,  has  its  share  in  this  number  with  one  species.   To  these  forms  must  be 
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added  a  rather  doubtful  species,  which  belongs  probably  to  Waagen's  gen™  Priono- 

l0h"'».  n^h  from  which  the  series  of  beds  takes  it  name,  appears  with  six 
J!T£  X- ^  tttgh  keel  in  the  middle  of  the  signal  ^ 

K  T-  wlll  u.  younger  stages  of  growth  at  least,  by  sharp  marginal  edges  in 
"      « 'JJ^  MgojsisoS   It  differs,  however,  by  the  «r-shaped 

SX^^i*-*  * ita  double  *****  8iph.0Ml  lob«  3" 

TZrkable  awing  to  its  restricted  vertical  distribution,  being  confined,  as 
it  ST  to  the  transitional  beds  between  the  palace  and  mesozoic  depute. 
Ltrthe  lowest  trias  of  the  Himalayas  it  is  only  known  from  the  permaan^ta 
of  the  Araxes  valley  near  Julfa,  which  must  be  placed  rather  high  in  the  penman 

8y8teAmong  the  order  of  the  Sortie*  only  Nautilu.  bnhmnnicu,,  Griesbach is  of 
importance.   Although  Griesbach  considered  it  to  be  only  a  variety  of 
guZ,  Beyrich,  it  belongs  to  a  different  group  on  account  of  the  external  position  of 


its  siphuncle. 

As  regards  the  geological  age  of  the  Otoceras  beds  tney  were 
to  be  triassic  by  Griesbach  at  the  time  of  their  discovery.  In  his  larger  Memoir  on 
the  Geology  of  the  Central  Himalayas  (p.  71)  he  looks  upon  them  as  truopasBage 
deposits  between  permian  and  trias,  -  as  a  horizon,  still  lower  than  the  Werfen  beds 
of  the  Alps  and  considerably  lower  than  what  is  understood  now  as  '  Bunter.  llns 
accords  with  the  finds  in  other  parte  of  the  world ;  forms  closely  allied,  if  not  iden- 
tical  with  Otocertu,  have  been  found  by  von  Abich  in  Armenia,  etc" 

Waagen1  likewise  correlates  the  Himalayan  Otoceras  beds  with  the  Otooeras  beds 
of  Julfa  and  considers  them  as  forming  a  transitional  stage  between  the  palffloaoio 
and  meaozoic  systems.  He,  however,  thinks  them  to  be  of  an  upper  permian  age 
(loo.  eU.,  p.  215),  but  somewhat  more  recent  than  the  oephalopod  beds  of  the  upper 
Products  limestone,  because"  the  mesozoic  types  seem  to  predominate  over  the 
pakwraoio  ones  "  (loc.  eit.,  p.  232). 

A  somewhat  different  view  is  taken  by  Mojsisovios  in  his  prehminary  note  on 
the  cephalopod  faunae  of  the  Himalayan  trias.*  He  considers  their  fauna  to  he 
a  decidedly  triassic  one,  in  accordance  with  Griesbach,  but  aa  more  recent  than  the 
Otooeras  beds  of  Julfa  in  Armenia,  because  the  species  of  Otoceras  in  the  last  men- 
tioned deposite  occupy  a  considerably  lower  stage  of  development  than  the  Indian 
once. 

From  the  result  of  the  present  examination  of  the  fauna  of  the  Himalayan 
Otoooras  beds  it  is  evident  that  this  question  must  be  answered  in  favour  of 
Mojfrisovics'  opinion.  The  reasons  why  they  cannot  be  correlated  with  the  beds  of 
Julfa  are  the  following : 


>  IT.  Waapn,  Gilt  Blag*  Fornix  P.leootologia  India,  nr.  siii,  IV. 
BmH*,  pp.  815,  232. 

1  X.  v.  JUnjiuotitt,  Voiliolite  Bcni«iltnsg««  iibar  die  npl 
ktii.  Mid.  d.  « ii*.  T/ia.  mMh.  DM.  CL.  CI.,  Pt.  1,  189%  p.  877. 


 — 
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unratified  with  dayish  mark  I, ^Zlf  """f0^  "  *™7  Atones 
poda  and  braohiopoda  do  not  occur  in  senarl  k JTT!  k  by  Abi°h' tho  ^P^^ 
in  the  same  beds  (*».  ,</.,  p.  6).   Abich ™  J T  beea  foDnd  4>ther 

tained  in  those  beds,  as  of'a'Jer  ZES^S*"  ^ 
of  Abich's  descriptions  by  Val.  von  MoolleH  S         "**  mlj&ttei » 

Among  the  cephalopoda  the  Wto^p^  t?^?  ^  *"»"*■«• 
^  which  are  only  rWted  by  A^.^I^SS^ 

/.ifrwiira,  Abich. 
.,  juralltlut,  Abich. 

»  dornarmatu,,  Abich. 

donoplieatut,  Abioh. 
»•  <er«*/irj,  Oolowinaky 

Or<W«,  Ablch.  ' 

n  4«»Wji»,  Abich. 

»  tunitttUm,  Abicb. 

»»  marfaritatum,  Abioh. 

»  oatiis/a^iiira,  Sow. 

ii  eriiratum,  Geioits. 

OMtriMera,    abitkionmrn,  MoelJer 
O/owra,         frv,V.».  Abich. 
„  troehaidu,  Abich. 

•I     (?)   iWmM-A'Mi,  Abiob. 
„     (?)  peueidtt,  Abiob. 
lUngaritt*     4f»l/eiuu,  Abich. 
As  has  already  been  pointed  out  in  detail  in  the  descriptive  nart  of  tht  ir 
the  Hunalayan  species  of  Otocera,  differ  from  the  AnnS  on™  Mem0,r• 
more  completed  sutural  line  with  distinctly  Zm^^TT?1  by  * 
Olocero,  forms  of  Jul  fa  moreover  are  associated ^  S*?  11,6 

pataic  type.   This  is  especially  thTcTwT"!^  ^  ^  & 
Waagen,  four  of  them  hav ^Lr  nearest  in  tZ  f?S     A  ^  ^ 

luuestoneof  the  Salt  Range.  "cTl 
Waag.,  ,V.  .W^,,,  Ab.f  to  J?  ^  ^  W^T  ? 

as  vicarious  forms  of  the  ArmenL  v„  b° 

««.  species  of  S  ^Z;  ^  A,\  ? 

ittlfci  Ntra8kac,ty-  Among  the  Amw*«.  th.  genus  <h+JZl 
winch  is  common  m  the  permcoarboniferous  deposits  of  Russia  eivL  a  I!  T  T 
to  the  cephalopod  fauna  of  Julfa.  It  is,  howeTer,  of^^^S^S 

K.„  Ui  Di^*"  G^D*iV!6*  '^"^  » <»»  Kank»Kh«  Upd.ro.  I. 

'  T.toi  tfy/,,,  U.b.r  4i«  bathMj^iwh,  aullong  J«  iaagenl(,  ^ 
N««  J»h,b.  f.  Hi,,  g^,.  UBd  p.,  Jg79>  ^  jjj< 
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according  to  Abich's  report  (loc.  oil.,  p.  11)  the  species  belonging  to  this  genu, 
have  a  considerable  numerical  predominance.  . 

Thus  the  mesceic  type*  are  rather  in  the  minority  among  the  <*Uo>>*  * 
the  Armenian  Otoceras  beds  and  the  cephalopoda  as  well  as  the  b^hopeda,  which 
are  associated  with  them,  decidedly  point  to  a  pakeoiwc  age  of  the  bed*  in  which 

the>  lT  the  Himalayan  Otoceras  beds  Uw  case  is,  however,  veiy  different.  The 
cephalopoda  of  the  distinctly  mesozoio  type  as  Danubites,  ProtphinaiU:  Ophicera,, 
Flem*g>te..  FUhuuitet,  ProptycMte;  Meekooera,,  are  in  an  overwhelmmg 
majority.  With  them  one  single  genu*  only,  Medliooltia,  occurs,  which  up  to 
now  has  been  looked  upon  as  typically  permo-carboniferous  and  penman,  but  re- 
presentatives of  this  genus  are  extremely  raw  among  the  rich  fauna  of  this  stage. 

I  consequently  agree  with  Griesbach  and  y.  Mojsisovics,  as  regards  the  geolo- 
gical position  of  the  Indian  Otoceras  beds,  and  I  consider  them  as  forming  the  base 
of  the  Bunteandstein,  that  is  the  lowest  triassio  beds,  following  immediately  above 
the  upper  boundary  of  the  pcrmian  deposits,  without  any  distinct  demarcation. 
Their  fauna,  and  more  especially  the  fauna  of  the  main  layer  of  Otocera*  Wood, 
uardi  is  the  oldest  cephalopod  fauna  of  triasBio  age,  which  has  yet  been  discovered. 
It  is  somewhat  younger  than  the  Otoceraa  fauna  of  Julfa,  but  older  than  the 
ceplialopod  horiion  of  the  Alpine  Worfen  beds.  In  the  Alps  no  cephalopcd-bearing 
strata  correspond  to  this  Himalayan  horiion,  but  only  the  bivalve  fauna  of  the 
lower  division  of  the  Werfen  beds  (Seisser  8obiohten  of  v.  Eichthofen). 

A  triassic  fauna  of  a  similar  character,  which  I  indeed  consider  to  be  homo- 
taxial  to  the  Indian  Otoceras  beds,  was  discovered  in  1887  by  Margaritow  in  the 
Ussuri  district  of  eastern  8iberia,  The  triassio  deposits  of  this  region  were 
surveyed  in  detail  during  the  following  years  by  the  Russian  ruining  engineer 
D.  L  Iwanow,  especially  on  the  Island  Russkij  (Russian  Island)  and  on  the 
peninsula  separating  the  Amur  and  Ussuri  Bays,  in  the  centre  of  which  the 
town  of  Vladivostok  is  situated.  The  trias  consists  of  calcareous  or  quartritJo 
sandstone!),  overlying  unconformably  crystalline  and  semicrystalline  Btrata,  with 
large  masses  of  intrusive  rooks.  In  a  few  places  the  baso  of  the  triassic  depo- 
sits is  formed  by  a  conglomerate  which  is  of  a  geologically  younger  age  than  the 
mountain  limestone  of  the  carboniferous  epoch,  as  it  contains  fossiliferous  frag- 
ments of  this  formation. 

The  cephalopoda  collected  by  Margaritow  and  Iwanow  were  entrusted  to  ire 
for  examination,  the  result  of  whioh  b  to  be  published  in  the  Memoires  du  Comite 
geologique  dela  Russie  at  8fc  Petersbourg.  Up  to  now  a  short  preliminary  note 
has  only  appeared." 

Among  Iwanow's  collections  two  fauniBtically  different  triassio  horizons  are 
represented  by  typical  species  of  ammonites.  The  upper  one  is  of  Muschekalk  age 
and  contains  M<mphgWe»  uchotwu;  a  form  closely  allied  to  M.  Han  from  the 

'  Ititttwiluifta  nbn  trudi«t»  o^>Wopol«f»uB«ii  ma  4«  Uiroi-B«lit  nod  d*r  Im»J  Bawkij  b  itt  o«Ui»iri- 
Kbm  Ku^ap«i4u.  Bil»»pk«.  lab  Afarf.  i.  Ww.  Wi«,  n>«ti.  uL  CI,  CIV,  Pi.  I,  18M,  p.  288. 
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of  cephalopoda:--       '       The  Wer  ^ '«^ed  the  following speci^ 

DiaariU*  lotiplicat*,,  Dien. 
Da»*iU„  HiaaUi,  Dien. 

Cttatite*  minntut,  W«agtn. 
Itmupu  orientals,  Dien. 

no».  gen. 

«      ii      „   Sehimar*,  Difn. 
troptyeiiu,  kitnalii,  Dien. 

V.  •/.  iieualit,  Dien. 
„        aeulutlUUu,  Di«n. 
>,        otoetrahidt$,  Dien. 
Optictrat  tf.  SaiunUla,  Dien. 
Koninetitn  lepUnttieailii,  Dien. 
Amj<*m  Fara**,  Dien. 
Mitiaurat  borealt,  Dien. 

»       V.  imj.  tj.  tortsii. 
Xauti/mt  *p.  ind.  ex  af.  fvadranpala  (Beyr.J. 
Orttocerat  aff.  Fanjaiienn,  VTamg, 

»       »P-  ««"»•  «*       t°mpa«il>,  Moj.. 

pitxtaBfaatem  number  of  individual,,  there  fa  not  a  single  form,  which  is  eilTr 
.total  or  at  least  nearly  alHed  to  a  species  of  theTwer  Sic  otne! 
Dorth-eastern  Siberia.   But  there  are  at  least  two,  and  probably  three  sp 
identical  with  those  of  the  Himalayan  Otoceras  beds.   These  are  the  following  : 
Mttkottro*  borealt,  Dien. 
Kiugitei  Varaha,  Dien. 
Ophie*ra»  tf.  Sakuntala,  Dien. 


A  close  relationship  seems,  morooTer,  to  exist  betwoon  Nautilus  ,p.  ind.  ex  *ff. 
1-**Wto,  Beyr.,  and  Danubit*  Nieolai  on  the  one  hand  and  N.  brl 
mm**  and  D.  himalayanus,  Qriesb.,  on  the  other-tibo  only  difference  between  the 
"f'tit  consisting  in  the  external  position  of  the  siphuncle  in  tho  latter  speoies,  and 
onespeces,  CeratHe,  minute*,  Waagen,  is  identical  with  one  of  the  lower  triassic 
lorm,  of  the  Salt  Bange.   There  it  has  been  found  in  the  so-oalled  Ceratite  marls, 
«  hwh,  although  probably  geologicaUy  younger  than  tho  main  layer  of  Olooera, 
•    m  the  mm^ia^  must  be  signed  a  considerably  lower  position  than 
tnes.benan  Olenek  bods  or  the  Himalayan  subrobustus  bods,  which  in  general 
correspond  to  the  Ceratito  sandstones  of  the  Bait  Range  in  thoir  age. 

Thus  the  conclusion  appears  to  be  justified,  that  the  lower  triassic  sandstones 

Sibil     oid  B^Mldi  ™d0f        UMuridi8triot  are  geologically  older  than  the 
onan  Olenek  beds  and  are  approximately  homotoxial  with  the  Himalayan 
Their  presence  in  the  littoral  province  of  eastern  Siberia  is  of 
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groat  interest,  not  only  because  triassio  deposits  of  so  low  a  position  have  not 
been  discovered  hitherto  in  the  Arctic-Pacifio  region,  but  still  more  on  account 
of  the  close  relations  which  exist  between  the  faunce  of  these  two  zoogeographical 
regions  ;  relations  which  are  most  distinctly  denned  by  the  presence  of  identical 
species  in  spite  of  the  great  distance,  more  than  3,000  geographical  miles,  which 
separates  the  two  localities  from  which  they  have  been  collected. 

I  may  bo  allowed  to  offer  a  few  remarks  as  to  the  value  of  the  cephalopoda 
for  the  determination  of  the  geological  age  of  deposits  in  distant  regions,  because 
the  conclusions,  at  which  I  have  arrived,  are  drawn  exclusively  from  the  examination 
of  cephalopoda,  whereas  the  rich  fauna  of  bivalves  contained  in  the  same  beds 
has  not  yet  been  studied  in  detail.  I  am,  however,  of  opinion  that  the  result, 
to  which  a  closo  examination  of  the  cephalopoda  leads,  cannot  be  altered  by  a  com- 
parison of  tho  fossils  of  the  lower  classes  of  animals.  I  do  not  accept  the  statistical 
method  adopted  by  S.  von  Wdhrmann,  Salomon  and  othor  geologists,  who  have 
been  dealing  lately  with  triassio  fauna,  whereby  an  equal  value  is  attributed  to  all 
the  different  elements  contained  in  a  certain  fauna.  With  Mojsisovios,  Neumajr 
and  Waagen,  1  believe  that  the  ceplialopoda  are  of  a  far  greater  importance 
for  an  exact  determination  of  a  geological  horizon  than  all  the  rest  of  tho  lower 
classes  of  invertebrata.  For  the  different  stages  of  the  jurassio  formation  nobody 
doubts  the  overwhelming  importance  of  the  cephalopoda,  and  there  is  no  reason 
why  the  same  principle  should  not  hold  good  in  the  trias  also. 

An  instance  quoted  by  M.  Neumayr1  is  very  instructive  in  this  respect.  In  1878 
a  fauna  was  sent  to  tho  Geological  Survey  in  Vienna  which  came  from  the 
Karpathian  limestone  crag  of  Babiessowka  near  Noumarkt  in  Galicia.  This  jurassic 
fauna,  which  was  formerly  quite  unknown  in  the  Karpathian  "  Klippen,"  consisted 
almost  entirely  of  brachiopods,  gastropods  and  bivalves  of  a  decidedly  liassie 
oharacter.  Indeed  nobody  doubted  at  that  timo  that  one  had  to  do  in  this  case 
with  a  typical  Hierlatz  fauna,  exactly  like  that  from  the  well-known  liaasic 
locality  in  the  Salzkammergut.  But  among  these  fossils  a  few  small  Kellaway 
ammonites  were  mixed  up,  and  their  presence  induced  Uhlig*  to  place  the  whole 
fauna  into  tho  Eellaway  stage,  in  spite  of  tho  Hierlatz  character  of  the  overwhelm- 
ing majority  of  its  elements,  which  were  different  from  anything  hitherto  known 
in  deposits  of  Kellaway  age.  His  view  was  fully  justified  by  later  discoveries  of 
a  rich  fauna  of  Kellaway  ammonites  in  the  same  crag* 

A  number  of  similar  instances  might  easily  bo  quoted.  It  may  be  speoially 
mentioned  that  Mojsisovios  correlated  tho  Olonek  bods  with  the  uppermost  horizon 
of  the  lower  trias,  and  the  limestones  of  Mengilaoch  with  Meekoeerat  (Beyrichilei) 
afflnt  with  tlw  Muschelkalk,  by  reason  of  an  examination  of  their  cephalopod 
faunae  alone,  and  that  tho  correctness  of  his  conclusions  has  been  fully  proved  by  the 


L,  1885,p.W.        '  j  ".formation,  D.okMhnftro  ki*.  Ak»4.  d.  Wu».  n  ho, 

I  v-  m>>J-  i*M<*i>  k.  k.  gtoL  Btiobt-AiuUil,  1B78,  p.  671. 

*  P.  UUi},  U«to  it  run  dm  icttura  KeUowaj-lUlkt.  dtr  piMoinueiMn  Ktipa*  Btbiwnwka  b.1  Neunurkt 
iitf.,  1881.  p.  S»|. 
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stratigraphical  condition*  of  the  Him£lavn„     ,  v 

of  BeyricHHe.afflni,  in  the  mS;^"*  «*  *T  the  presence 
of  opinion  that  the  knowledge  of  til  l i  ,  ,  °  Shalshal  Cliff-  1  therefore 
grater  importance  for  f^S^^^St  *  *  ****  ^  "  "  ™2 
of  theother  faunae  element^ ^iT^  ^  **»"•  «■»  «* 

*noe  of  identical  species  of  ammonite bl>  J"™*  "  ^erizg  the  pre, 
of  the  Ussuri  district  and  of  the  BiTlal  Of J"—^  ^  WU 
evidence  for  the  correlation  of  the  -t^^^^^"  8 

There  still  remains  the  attemat  7T  ^  ^  boen  «>llooted. 

in  the  Himalayan  triaa  With ^?  uJT  * UP  *>  now 

the  ooratito  beds.1  pointy  of  correlating  the  fauna  of  Muth  with 

Through  the  courtesy  of  Mr  C  T   a  •  u  i_ 
I  hare  been  enabled  to  make  U90  of  the ^"Th^ts  oTw^^  W* 
the  tnassio  Cephalopoda  of  the  Salt  HA„1    ?!        WaaSen'8  monograph  on 
wj*  -J.  when  4^1^  ^ns 

determine  the  strat^phical  divisions  in  the  two  areaT  ^  8nd 

As  has  already  been  stated  by  Wynne  and  W«.  » 

^  *X  sprats 

The  only  triassio  strata  of  the  Himalayas,  which  at  fW  ^Ki  . 


»  Dion.  W^. 

>  tZk^TZ^S1-  T  Fv,r" ;  !* 0(u:  8b"  **• xxv' 18W- 
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f  A*.  Ijtltitnut,  it  Kon. 
KoninciiUt  Tadi$klkiut,  Dim.  \  „  yif«»>  W»ag. 

AfeeUtertt  ef.fulgwrtta,  W»g.  Meekeettat  futfurainm,  W»og. 

Aifidilo  nptrtnt  var.  Atfiditet  ntptrlnt,  Wuj. 

With  tho  exemption  of  Dauubitet  trapetoidalit  and  Meekocertt  fulgufatum, 
all  the  above  8olt  Range  species  belong  to  the  Ceratite  sandstones  and  more  especial- 
ly to  the  two  higher  subdivisions  of  this  series,  vis.,  the  Stacholla  beds  and  the 
FlemingiU$JUmi-gia«iubed».  Taking  into  consideration  the  comparative  insuffi- 
ciency  of  the  known  fauna  of  the  subrobustus  bed*,  the  close  relationship  between  its 
fauna  and  that  of  the  Ceratite  sandstones  is  the  more  conspicuous.  A  correlation  of 
these  two  scries  of  beds  seems  quite  natural  consequently. 

On  the  other  hand  the  relationship  of  the  faunas  of  the  lowest  horizons  of 
the  Ceratite  formation  and  of  the  Otooeras  beds  is  oertainly  far  less  olose,  o«ving  to 
the  relative  scarcity  of  closely  allied  forms  in  the  very  rich  collection  from  the 
latter  series.  I  fully  agree  therefore  with  Professor  Waagen's  opinion  that  we  may 
correlate  the  main  layer  of  the  Himalayan  Otooeras  beds  with  the  unfossiliferous 
sandstones  and  shales  which  follow  immediately  above  the  upper  Produotus  lime- 
stone and  which  constitute  the  very  ba*e  of  tho  lowor  Ceratite  limestone. 

As  far  as  closely  allied  forms  are  represented  in  the  Otoceraa  bods  and  in  the 
Ceratite  formation  of  the  Salt  Range,  they  are  restricted  to  tho  lower  Oeratite 
limestone  and  to  the  Ceratite  marls.  But  there  is  only  one  single  form,  Dannbitet 
Litweiuit,  which  may  perhaps  be  idontical  with  a  Salt  Range  species  PrimuMut 
(Danubitet  mibi)  buchianut,  Waagon.  Among  other  speoies  of  the  lower  Ceratite 
limestone,  ProptyckUet  ditcoidet,  Waag.,  is  closely  related  to  a  specifically  indeter- 
minable ProptyehUet  from  Eiunglung,  aud  Dauubitet  (Gpronitet)  plicotvt  to 
D.  rigidtu.  The  leading  fossils  of  the  two  horiasons  exhibit  also  a  distent  simi- 
larity. In  the  Otooeras  beds  it  is  Opkioerat  Sakunlala,  in  the  lower  Ceratite 
limestone  Ggronitet  frequent,  the  sholls  of  which  almost  entirely  compose  luma. 
chella-like  layers  of  these  beds.  In  consequence  of  tho  external  similarity  of 
the  two  species,  slabs  of  these  layers  from  tho  Himalayas  and  from  the  Salt  Range 
resemble  each  other  closely  except  for  the  different  colouring  of  the  rock.  The 
two  species  are,  however,  easily  distinguished  by  the  biangular  Biphonal  part  in  G. 
frequent,  whereas  it  is  rounded  in  Ouhicerat  Sakuntala. 

Tho  famue  of  tho  Otooeras  beds  and  of  the  lower  Ceratite  limestone  consist 
in  both  eases  almost  ontirely  of  cephalopoda.  At  least  the  overwhelming  majority 
of  their  fossil  contents  belong  to  this  class.  As  a  whole  tho  lower  Ceratite  lime- 
stone and  probably  also  the  Ceratite  marls  will  have  to  be  considered  as  homo- 
texial  with  tho  Otooeras  beds,  i.e.,  with  the  entire  sequence  of  beds  between  the 
Productus  shales  and  tho  lowest  strata  of  tho  subrobustus  beds.  Nevertheless  the 
fauna  of  tho  main  layer  of  the  Otoceras  beds  should  not,  in  my  opinion,  be  directly 
correlated  with  anv  8alt  Range  fauna.   The  number  of  closoly  allied  forms  is  but 
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very  small  and  those  which  might  be  — - 
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are  certainty  absent  in  the  Salt  tw„     j\l7T     ,     Himilayan  Otooeraa  fauna 
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It  consequently  seems  to  me  the  most  natural  to  correlat*  t* 
Waagen.the  main  layer  of  the  Otocems  bedTwUh  StS  T*000"1*1"*  »** 
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he  considered  as  lower  Muschelkalk,  as  was  suggested  by  Waagen.'        *  * 
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In  fevour  of  the  latter  view  the  similarity  of  a  few  species  of  Ceratites  with 
forms  peculiar  to  the  Alpine  lower  Muschelkalk  and  the  comparatively  frequent 
occurrence  of  Aorochordicerat  may  be  quoted,  although  the  geologically  oldest 
representative  of  the  last  mentioned  genus  first  appears  in  the  lower  Ceratite 
sandstone.  But  in  favour  of  a  correlation  of  the  upper  Ceratite  limestone  with 
the  European  Buntsandstein  several  facts  may  be  quoted,  the  presence  of  Dan- 
ubita  cf.  trapezoid^*  and  of  Meekocera*  c/./ulguratut,  Waag.,  in  the  Himalayan 
subrobustus  bods ;  the  presence  of  CeUUet  tnultiplieattu  both  in  the  lower  triassic 
Stachella  beds  and  in  tho  upper  Ceratite  limestone ;  and  the  close  relationship  of 
Dinaritei  dimorphut,  Waagen,  with  Dinaritet  glaciali$,  Mojs.,  from  the  Siberian 
Olenek  bods,  two  species  which  are  certainly  more  closely  related  than  Ceratite*, 
ditttlcus,  Waagen,  is  to  C.  bimdotut,  Mojs.,  or  C.  murchisonianut  is  to  C.  Eratwi, 
Mojs. 

One  more  argument  seems  to  me  of  some  importance  with  regard  to  the  latter 
view  on  this  question.  As  has  been  demonstrated  in  my  Memoir  on  the  Cephalopoda 
of  the  Muschelkalk,  triassic  deposits  of  the  Hallstatt  facies  were  discovered  by  the 
expedition  of  1992,  near  Chitichun,  in  Tibetan  territory  outsido  tho  main  region  of  tho 
triasac  bolt  of  the  Himalayas.  The  rich  fauna,  eontainod  in  the  small  crags  of 
Loohambelkichak,  lias  provod  to  be  geologically  older  than  the  uppor  Muschelkalk 
of  the  main  region,  but  contains  a  large  number  of  eloments  which  havo  as  yet 
never  been  met  with  in  deposits  of  lower  triassio  ago.  It  results  that  this  fauna  is 
most  probably  of  lower  Muschelkalk  age ;  but  in  this  fauna  the  ammonites  with 
phylloid  or  monophyllic  sutures  are  in  tho  majority  as  compared  with  those  with 
oeratitic  sutures,  wheroas  in  the  uppor  Coratito  limestone  coratitio  forms  alone  are 
present. 

It  is  true  tliat  even  from  this  fact  no  decisivo  argument  can  be  drawn 
against  the  possibility  of  a  correlation  of  the  upper  Coratite  limestone  with  the 
lower  Muschelkalk  of  the  Himalayas.  One  may  after  all  suppose  that  during  the 
Muschelkalk  period  the  Salt  Bange  area  hold  the  same  position,  with  respect  to  the 
Himalayas,  as  tho  German  triassic  basin  held  with  regard  to  tho  Alps.  This  sup- 
position is  even  corroborated  by  the  fact  that  the  bivalve  bods  and  the  dolomite 
series  of  the  Salt  Bango  are  without  any  analogy  in  tho  Muschelkalk,  or  in  tho 
upper  trias  of  the  Himalayas. 

As  to  the  geological  position  of  the  two  latter  soriw  of  strata  there  is  still  no 
clue.  As  regards  the  bivalve  beds  the  discovery  of  such  a  olue  may  perliaps  be 
expected  from  the  examination  of  the  ISautilea  and  LamelUbranchiata  ;  from  these 
beds  two  spocios  of  Lecanitet  only  (L.  laqneus,  L.  planorbit)  and  a  frgament  of 
Dinoritee  (?)  tinuotut  have  been  hitherto  described  by  Waagen.  In  the  upper  beds 
of  the  dolomite  series  Pseudbarpoceraa  spiniger  is  the  only  fossil  whioli  points  to 
an  upper  triassic  age  of  this  series. 

To  me  the  reason  why  tho  relationship  of  the  lower  triassic  faunas  of  the  Salt 
Range  and  of  the  Himalayas  cannot  be  established  more  clearly  seems  to  be  a  purely 
accidental  one.   It  is  cliiefly  founded  on  our  fragmentary  acquaintance  with  the 
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fauna  of  the  subrobustus  beds — the  rich  locality  south-east  of  Muth  in  Spiti  not  hav- 
ing been  sufficiently  well  searched  for  fossils  as  yet— and  in  the  scarcity  of  cephalo- 
jHxla,  both  in  the  lower  M  uscbelkalk  of  the  Himalayan  main  region  and  in  the  upper 
horizon  of  the  Otocera*  beds,  situated  above  the  main  layer  of  Otocerat  Wood- 
mardi.  A  comparison  of  the  lowest  triaa  of  the  Salt  Range,  and  of  the  upper 
Ceratite  limestone,  with  their  Himalayan  equivalents  is  therefore  equally  difficult. 

The  tabular  statement  on  the  following  page  will  show  the  relations  of  the 
Himalayan  lower  trias  and  Musehelkalk  with  deposit*  of  other  countries,  homotaxially 
connected. 


180 


HIMALAYAN  FOSSILS. 


TABULAE  STATEMENT  SHOWING  THE  CORRELATION  OF 


J* 

s2 

II 
3 

Lower  MiuelnlUll 
Boriuu  of  Cmlitti 
car«f. 

Br>rh»|Ki4  bull  witb 
Moin'fti  pttUmdm, 
iMvuWrUw  frwMiwfhV 
ftc. 

B«d  liw»*jitftn»t  of  ClliU- 
eliuw  (l<sth»robHlilch»k) 

with  Prodmdinitr* 
)<uadt,  JTMOpty/Mw 

(M/lOI.  *»•«• 

Upper  OfwH'O 

a 

uiftlin.iU. 

C»»pU  bed. 

i 

1 

• 

■73 

£ 
a 

• 

loritoo  wltb  Htekoctr&i 
otpnt****-.  Tirolitrt 

SuVubuxlu  b«U 

Ctr».i 

s 
J 

i 

4 

UBfowilif*»«* 
•bilu  ..od 

Sew  bed-. 

« 

z 

z 

c 

5 

Main  lftfrr  of 

.Wi. 

1-ufwU^nw.k.Jo.w) 

h 

i 

I 

I  li«l"*r»jiboo  twit  of  Suutborn 
Iliol  t»d  VtnctU. 

1 

Prodactua  8b«loi  with 
fOrmUt  P.  abirJki,  Spirifa 

LlnMtono-pfmff  of  Cbiti 
-1   thou  No.  1  witb  P»p<f 
wpe#rii«  /Wwnr/4a  etc 

-5  ■ 

H 

r 

Cbidiw  bub. 
Jobitnh. 

STRATIGRAPHICAL  RESULTS. 


THE  HIMALAYAN  UPPER  PERMIAN 


AND  LOWBR  TRIAS. 


90r.l»  tri/ormi.,  rUu 


8«i>d«t«iiM  win 
if omo/ii, Hi U.  ,K^,eu, 


OK.nck  bM.  with 
Ctratrtt,  miraluifu. 


Otoo-m.ferij  of  J„if, 
"lib  Oa.tri«-„., 


Praptirbitiu  «rltli 
PrvptfckiUt  KcmatU, 
Kmjilet  9*ra&9,  etc. 


-ilk 
etc 


Digitized  by  Go 


PLATE  I. 

Fig.  la,  b.  Nautilus  iiuniiAmcw,  Griesbach.  Otocera*  beds.    Kiungluog  K.  O,,  Painkbanda, 
Coll.  Grieubaoh.  Gneebaoh's  type  specimen. 

Fig.  Sa,  b.  Nautiuj*  BRAan*mco»,  Griesbach.  Otoceras  bed*.  Kitinglong  B.  G.,  Coll.  Diener. 
Fig.  3.  Nautilus  brahmaxicis,  Griesbach.  Otoceras  beds.    Kiunglung  E.  G.,  Coll.  Griesbaeh- 

Fragment  showing  tbe  external  position  of  the  liphoncle. 
Fig.  4a,  b.  PaoafHWOtTM  Nala,  Diener.   Otocera*  beds.    Kiunglung  E.  G..  ColL  Griesbach. 
Fig.  9a,  b,  e.  PlosFBitrorrsa  Kama,  Diiioer.    Otocenu  beds.    Kiangluog  E.  G.,  Cotl.  Griesbjch. 
Fig.  6a,  b,  o.  Mcolicottia  Dauiuma,  Diener.  Otoceras  beds.  Sbalshal  Cliff  near  Rimkin  Paiar 

JS.  G,  Coll.  Diener. 

Fig.  7a,b,e-  FLM"»orr*»  Gotim>iti,  Diener.  Otocerae  beds.    S.  B.  of  Matb,  Spiti,  Cell. 
Griesbach. 
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PLATE  II. 


Fig.  1»,  b,  e.  Oioe«»AS  Woodwa»dip 
E.  G.,  Coll.  Dwner. 


Sl.alth.1  CiS  nearKimkiaPhkr 
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PUTE  III. 

Tig  It,  b.  Oioc«as  WoopwiiW,  Griesbeoh.  Body  chamber  specimen,  Coll.  Dien«r. 
Fig.  Sa,  b.  o.  OrocsiAi  Cum,  Diener.   Specimen  with  Mjmnwtrital  »utorw,  CoO.  G 
Vig.  Sa,  b.,  «.  Otoctoaj  FissiwtLATOM,  Diener.    Coll,  Grieabaob. 
T\g,  4»,  b.  Otocisa!  Cliym,  Diener.   Coll.  Diener. 

All  tHHimen.  from  tbe  Otoe,™  bed.  o!  tbe  SbdArJCKf  war  Bimkin  Paiar  B.  O.  (PiinkWad.). 


PLATE  IV. 

Griesbaoh. 

v-    g  arocMA»Woo»WAR».,Gri«.b.ch.  OU*en»  bed,.  Sbalabal  Cliff  near  Rimkio  Paiar  B.  G., 

'  Colt.  Griwbach.    Grieshacb**  type  «p*cimw. 

Fig.  S»,  b.  Otocsua  Outrun,  Dieaer.   Speameu  with  wynuMtrical  suture*,  Coll  Diener. 
Kg.  !•>  lOrooEa*.  WooowrtDi,  r  Coll.  Griesbaeh. 

Re  8^  bo.  Oiom««d«w,  Griesbacb.    Coll.  Grieabaob.   Grbabach  .  type  .pew*, 
j,     J,  6  from  the  Otocerw  bed.  of  the  SbaJ.h.1  Cliff  near  Rimkiu  Pai»r  K.  G. 
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PLATE  V. 

Tig.  It,  b.  Oiocw*  WooDwiBDl,  OriwWh.    Coll.  Di«ner. 
Fig.  U,  b.  OrodRiJ  FmtsnxiTOK,  Diener.    Coll.  Diener. 

fig.  *»»  b.  ■)  &I0CBtA|  WoodwaI-di,  Grieebich.    ColL  Di«ner. 
Tig.  5»,  b.  i 

Fig.  4i,  b.  CrOOHia  Cutii,  Diener.    Col).  GrieeUch. 

Tig.  6.  OrocmiAl  Dunm,  Di*n«r.   Coll.  Ditoor.  Sutonl  Um. 

All  from  tbe  Otoeew  Ud*  of  the  Sbabbnl  Ctfff  nwr  Bimkin  P,iar  E.  G, 
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PLATE  VL 

Kg.  I*  b,o.  Mbkocuui  Hokskmi,  Diener.   OUxwna  beds.   Shtltbal  Cliff  iiw  Rimkui  Piitf 
£.  O.,  Coll.  Dieoer. 

Pig.  tx,  b,  c.  liauocnu  (KnraiTM)   Varaha,  Dieoer.   Otoeetw  bed*.   Slulsbal  Cliff  ne»r 

Rimkio  Fftiar  B.  G,  Coll  Diener. 
Fig.  So,  b,  c.  PkomcHms  Schkielxxi,  Dieoer.   Otooenu  beds.   Stukh&l  Cliff,  Coll.  Diener. 

Pig.  U,  b.  PBOmcattM   Mamhuci,  Diner.   Otoeeru  bed*.    8.  of   Killing,  Spiti,  Coll. 
Grif*b»oh. 

Fig.  5a,  b.  PlOPTTCHiIW  ip.  ind.   Otooenu  bed*.   Kinnglung  E.  G  ,  Call.  Grieebach. 

Pig.  6»,b.c.  Pmjttchitm  Mambam,  DUner.   Otoeeru  Me.   Sb»UbjJ  Cliff  ne.r  Rimlw 
•  E.  G.,  CoU  ] 
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PLATE  VII. 

Fig.  1»,  b,  c.  Me.koc.uab  Miim,  Diener.  Sbalsbal  Cliff  near  Bimkin  Palar  K.  O.,  Coll.  Dieoer. 

Fig.  2«,  b.  Nakhiib*  Himmt.,  Dieoer.  g  R  rf  8^  ^  q,^^. 

Fig.  3»,b,  c.  Namkiws  niNDOSTAiics,  Diener.  J 

Fig.  4a,  b,  e,  d.  J  Vl9aj(BrrM  nof  wbg  PiaLim bha,  Dienor.    Sbalehal  Cliff,  Coll.  Diener. 
Fig.  5.  > 

Fig.  6e,  b,  c  Mkbkocbkai  (Kwoites)  Va»aka,  Diener.  Hillaabove  Kuling,  8piti,  ColL  Grieabaeh. 
Fig.  7»,  b.  Medlioottu  Dalaihiij:,  Dieoer.    Fragment  from  the  Sbal»h*l  Cliff  near  Rimkio 

Paiar  E.  G.,  Coll.  Dkner. 
Pig.  8a,  b.  Mbbkochaa  (Kosixokitw)  V.DiMUA,  DUd.   S.  of  Dh.ni*.  No.  XI,  Li»sar  V Alley, 

Coll.  Gricabacb. 

Fig.  9a,  b,  c  Mmkoc«ea»  (KosrecKiTis)  Vioamha,  Dieo.    Slulilul  Cliff  oest  Bimkin  Paiar 

B.  G.,  Coll.  Diener. 
Fig.  10a,  b.  Mickocihas,  ap.  iud.    S.  of  Kuliag,  Spiti,  Coll.  Grieabaoh. 

Fig.  11.  Naxxitm  HlXDOOTAKts,  Diener.    8.  B.  of  Mutb,  Spiti,  Coll.  Grieebaob.  Full  grown 

specimen  with  ita  apertaral  margin  preserved. 
Fig.  12a,  b,  c,  d,  e,  f.  Nasuitbs  HWDorrAiros,  Diener.    Interior  wborle  and  eutnree  of  a  specimen 

from  the  tame  locality .    Fig.  12  d,  e,  f  four  timea  enlarged. 
Fig.  13a,  b,  o.  PaoiPHtjcoiTBe  Nala,  Diener.    Kiaoglung  B.  G.  (Painkhaoda),  Coll.  Grieabaeb, 
Fig.  Ita,  b,  o.  Priokolouub  (?)  sp.  iud.    Kiaoglung  E.  G.,  Call.  Grieebacm. 
Fig.  15.  GrocEKAi  DatOPAOl,  Dieoer.    Suturee.    SbiUhal  Cliff  near  Bimkin  Paiar  E.  G„  Coll. 

Griabach. 

Fig.  16.  OtOOBras  Woodwaroi,  Grieebaeh.    Complote  eutural  line  with  aotiaipuonal  lobe.  From 

the  tame  locality,  Coll.  Griesbaeb. 
Fig.  17.  OiotUBAs  Cijyii,  Diener.   Sutnrta.    From  the  same  locality,  Coll.  Diener. 
All  the  .peeinuroe,  figured  on  tbi«  plate,  from  the  Otoceras  bedi. 
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PLATE  VIII. 
Ofbicbkas  Tismoro,  GriesWh. 
Pig.  la,  b,  c  Grieabacb's  type  specimen.   SbaUhal  CM  near  Rimkin  Paiar  E.  G.,  Coll.  Gri*sb»ch 

*       fKinoghiiig  E.  G.,  Coll.  Grieibacb.    Jb,  aotiaiphonal 
Fig.  Sa,  b.  ' 

Fig.  4.  Sbalshal  CHS,  Coll.  Qriesbach. 
Fig.  5a,  b,  c  Kitraglung  E.  G„  Coll.  Grie*bacb. 

F.g.  8a,  b.  WiMfhDf  E.o.1CoU. 
Fig.  7.  > 
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PLATE  IX. 

pig.  la,  b,  c  Opatc*aAs  midic*,  Giiwbath.    KiiiDfflung  E.  G.,  Coll.  i 
?ig.  «a,b,c.  Opkicka,  medium,  GriesWh.    SbaUbal  Cliff  n«r  Rimkin  Paiar  K.  O.,  Coll. 
Griffbach. 

Fij{.  3a,  b.  OnrioaaiB  otimostm,  Orie»bacb.    8haUbal  Cliff,  Coll.  Grie«bach. 

Pig.  4a,  b,  d.  Ophicbrai  Gibbosum,  Griwb.eh.    SbaUbal  Cliff,  Coll.  Grie.baeh.  Gricl«ch'a 

Fig.  5a,  b.  -v 

r     fa  b  o.  IOmicwm  Gibbosvm,  GriMach.    Shal.bal  Cliff  war  Rimkin  Paul  E.  G.,  CM. 

*'     '  '     C  Diener. 
Fig.  7a,  b,  cj 

All  tbp  rpiiitrens  from  tb«  ' 
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PLATE  X. 
OmiCMi*  Sakcwiaui,  Diener. 


All  tbe  Bpec»meo»  from  tie  Otaoeras  luxla  of  tb«  Shalshal  Cliff  near  Rimkin 
Pai»r  B.  G.,  with  tbe  exception  of  fig.  7a,  b,  which  has  been  collected, 
by  C.  L.  Grieaboch  from  tbe  Otooeru  bod.  S.  B.  of  Math,  Spiti. 

«*,  b.o  (with  naymiDetrical  aiphoDftl  lobe)  aod  8«,  b,  Coll.  Grieaboch  tbe  net 
CoU.  Diener. 


•ioitl  Sin  Y.il'Inilja 
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PLATE  XI. 


Pig.  1»,  b,  c.  Opbiobsas  Sahtstil*,  Diaosr.    ShalabaJ  Cliff  near  Rirakia  Paiar  E.  G.,  ColL 
Grieabuch.   Traoaitional  form  to  Orntcmg  noica,  Griesb. 


Fig.  2^  b,  c  ,  0fBiaM  SiSOMiLi,  Dieoer.    Shalahal  Cliff,  CoU.  Diraer. 
tig.  4^b.  J 
Fig.  Sa,  b.  "J 

Fig.  5a,  b,  c.  [  Otuictiu*  pttchodm,  Dieocr.  Sbalahal  Cliff  dcw  Riakio  Paiar  £.  G.,C»U.  Dienar. 
Fig.  6a,  b,  cj 

All  tin  apccimraa  from  tbe  Otooow  beds. 
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PLATE  XII. 

Tig.  la,  b, 

,  .  /  Omicmu*  CmywDA,  Ditnw.  5h»lit»l  Cliff  tuu  EimLin  P»i«r  E.  G.,  Coll. 
Fig.  U,  b.  ) 

*.  Oruicuus  Cbikuhda,  Dien«r.    Hilli  S.  E.  of  Killing,  Spiti,  Coll.  UriitUeb. 
Tig.  5»,  b.  t 

Tig  «•  b  cJ  °*b,CMla*  rtAnapui,  Diencr.   Sbalebkl  Cliff,  Colt.  Di«o«r. 


All  l!,e 


the  Oto.mu  Uda. 
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PLATE  Xin. 

OrmoiiiB  inn.itim;>,  Dieoer. 

Fig.  U,  b.  i»,  b,  fa,  b  Coll.  Oriwbacb.tkere.t  CoU.  Di*n«r.  All  from  U»  Otooera.  bed.  of 
Kmaglung  E.  G.  (PiiokbtaU). 
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Fig.  4.  «> 
Fig.  7a,  b.  Opbichjuu 


PLATE  XIV. 
DMissoH,  Oppel.   Kiuuglaog,  E.  G.,  Coll.  GriesWh. 


,  OppeL   Shalsfaal  Cliff  ne.r  Bimkia  Pkiar   B.  G„  ColL 


Oppel.  Jengdi,  Spiti,  Coll. 


from  the  Stat* 


Fig.  8. 

„   9.  V  DiHOBiTM  uauiwaw,  Die ddt.  S.  of  Dbarma  XI,  Lwsax  Valley,  Coll.  Grieabeeh. 

„  U»,  b,  c.  J 

Fg.  10a,  U  Dan  o»  it  is  sr.  ikd.  «x.  a»f.    Himalayas^.  S.  of  Dbarma  XI,  Listar  Valley, 

Coll.  Grietbacb. 

Fig.  18.  . 

13a  b  S  ®umtl™  KLLimcua,  Diener.  Hills  above  Kuliog,  Spiti,  Coll.  Gnesbacb, 

Fig.  14a,  b,  c.       Daotbitm  HmmrniDB,  Grioabaeh.  8habbal  Cliff  itu  Rimkin  Paiar  K.  G , 
Coll.  Grieebach.   Grieabach'a  type  specimen. 

All  the  specimen*  from  the  Otocerae  beds,  with  exception  perhape  of  Dahcbitis  nuntcu),  the 

ton  of  which 
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PLATE  XT. 


Rg.     la,  b,  c.  ,  B«r,m.  H— .  Otoeer-  bed,.   Hill.  S.  of  Ufa*  Spiti. 

Sa,  b,  c.    J    Coll.  Grieebeob. 
Fig.  3a,  b.    Daxcbhis  ip.  isd  a*p.  rLAifiDOMiTO.  Otoceris  bed..   HiU«  abova  Kuling,  Spiti, 
Coll.  GrieiWh. 


*  Dinuems  morons,  Diener.  Otooeras  bed  a.  8.  of  Dharma  XI,  Lissar  Valley, 
„   5a,  b.       *    Coll.  Griesbacb. 
*ig.  «»,  b,  o.  MiMOcma  bp-  nto.  *x.  *n.  plicatiu,  Wupo.  Lower  triaa  (exact  stratigra- 
phiool  position  unknown).    Hill,  above  KaUng,  SpM,  Coll.  Grie.baob. 

„„  ...  ,...lnnM.TO  Diener  Otoeerw  bedi.    Shalsbal  Cliff  new- 
Fig.  7.    DAiroBrm  ap.  m>.  Art.  plahidomato,  uitatr.  vioceras  orai.  vu« 

Bimkin  P»i«.  E-  °»  Co11-  Diener. 
Fig.  8a,  b.  Ofhicmas  Dhapjul  Diener.  Otooeras  bedi.  S.  of  Dharme  XI,  Liesar  Valley, 

Johir,  Coll.  Griesbeeh. 
Fig    9a,  b.  OrmciaAi  Dhama,  Diener.  Otucera.  bed.,  Sh»l»hal  Cliff,  Coll.  Diener. 

Fig.lOa.b.  Daxmites  cp.  WAPKoiuAiia,  Waagen.  Subrobuatu.  beds.   S.  B.,  of  Math,  Spiti, 
Coll.  Griesbacb. 

Fig.  II.  Damubitbb  sr.  «».  iF».  H8ID0,  Disoer.    Otooerae  bed*.  3.  E-,  of  Matb,  Spiti,  Coll. 


Fig.  12»,b,c.    •»  Dandbttes  Sit ala,  Diwer.   Otoceras  beds.   S.  of  Dharma,  Liasar  Valley, 
13  J  Jobir,  Coll.  Griwbacb. 

8.  of  Dharma  XI, 


Fig.  14*,  b,  o.  Dambmtm  PmrcsHA,  Dienes-. 

Valley,  Coll.  Griesbacb. 
Fig.  15.  Dahumtis  Pubcmu,  Diener.    Subrobostas  beds,  Sutures  of  a  full  grown 

from  the  hills  above  KuUog,  Spiti,  Coll.  Griesbaoh. 
Fig.  16a,  b,  o.  Dabdbitzs  Kapha,  Diener.  Snbrobuslus  beds.   S.  E.,  of  Mntb,  Spiti,  CoU. 


l7,  Idahdbitis  kivaus,  Diener.   Snbrobustus  beds.  S.E.,of  Muth,  Spiti,  CelL 

>,  «8-  \ 
„  l»a,b.  c.  J 


 i 


Digitized  by  Google 


Digitized  by  Google 


PLATE  XU 

C.BATirra.nBaoBD.iTW.E.v.  Moj«*>v*..  Sabrototw  bed..    Sh»Mul  Cliff, 
„«,  RimkiD  War  E.  0.,  Wokbind-,  Coll  DWiusr.  Set  abo  PL  XIX,  fig.  I. 
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PLATE  XVII. 

Tig.  la,  b, «,  d.  Ciutitib  Mutmiata,  Dioasr.    S.  B.,  of  Motb,  Spiti,  CoD.  Orieebsob.  Id. 

Ttne  Miction  of  the  last  volution  near  its  commencement 
tig.  2a,  b,  c  FuratxoTTia  nr.  ind.  is.  in.  tbitobito,  Waagen.     S.  E.,  of  Mutb,  Spiti, 

Coll.  Griesbach. 

Tig.  3s,  b,  c  Pbomtcbiies  bp.  ihd.  ix.  *rr.  obliqommc^to,  Waagen.  Kinngluog  E.  0., 
Painkhinda,  Coll.  Diener. 

All  the  specimens  from  the 
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PLATE  XVHI. 

1    Mnxoctus  a  ftilgueato,  Waageo.  Shal.bai  Cliff  w*  Rimkin  W"  B.  O.,  Coll. 

Gricabaeb. 

Tie.  *». »».  «•  *«»»°'»8  k^1"'  DkMr-  s- E" of  Muth' 8pHi'  C°"  °ri 

Fie  c  Fiut-m.  CP.  Ron™.  Dkncr.  BamWn.s  Cliff.,  Girthi  Vail.,.  Jobar,  ColL 

Owner.  The  nUK.  (3c)  .0  dtply  «.tk«d  that  tb.  danticdation.  ha" 
been  completely  deatroyed. 
Kg.  4a,b,«.  F»m>«m  -wol*.  Die»er.  SbaUhal  Cliff  «.r  RimWin  Paiar  *  «,WL 
Diner. 

All  lie  apecinieoa  from  tha  eubrobnstua  teda. 
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PLATE  XX. 

Pig.  la,  b,  e.  H»d»-9T»ok)iu  Mojsisoticsi,  Diener.    Sulrobuttos  lede.  S.  K.  of  Mnth,  Spiti, 
Coll.  Grinbach. 

Pig.  2a,  b.  Niirnms  biubiiinicvs,  (in«biu.b  v»r.   mnoojuus.    Ototera*  bid*.  Kiungluog 
£.  6.,  Coll.  Crieebacb, 
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PLATE  XXI. 


Coil.  a,H*wh. 


Led..  S.  E.  of  MdU»,  Spiti, 
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PLATE  XXII. 

Fig.  It,  b,  c.  Mikkocbus  (KoKixckitm)  Yudishtbhu,  Diener.  Sobrobnatoi  bed*.   8.  K.,  of 

Mntb,  Spiti,  Coll.  GriwUcb. 
Fig.  2»,  b.  Hidrnstboikii  sr.  ind.  i*.  aff.  Mwsisoviosi,  D»M«r.   Sulrobuthw  bedi.  8.  K, 

of  Mntb,  Spiti,  Coll.  I 
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LOWER  TRIAS,  HIMALAYA  (  CEPHALOPODA  ). 


H.xxn 


A  Swobadl  d<l.«tlMi 


ThBinnwin*  prim 
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PLATE  XXIII. 

Fig.  la.b.c,  PtHiiMttB  Romiu.  Dicuer.    SabroWus  bod«.    S.  B„  of  Uutb,  Spiti,  C„li. 
Gri&sbacb. 

Fig.  fa,b.  c  Leca*.t«.  sr.  w».   S«Wm»tu.  tad*.   B.mbanag  Cliff*,  Girtbi  Valley.  Mir, 
CoU.  Dieoer. 

Fig.  3a,  b,  c  Lbcaxiti*  Swtmu,  Diener.  Subrobulu.  I«da.    Slval.hal  Cliff,  mar  Btmkio  PaUr, 

B.  G.,  Coll.  Gricsbach. 
Fig.  4a.  b,  OfflOdW  M.  wo.  Subrobu.tu.  bed,.    Sh.l.hal  Cliff,  Coll.  Diener. 
Fig.   6a,  b,  c.  H0MOi*ii*s  sr.  i»o.   Otocera.  bed*.    Slialahal  Cliff,  Coll.  Dien«r. 
Fig!   6.Vlmjw»aotii.w   »•  >*•>•   3abrobu»lua  bed..    Kiaoglaog  E.  0.,  Paiokbinda,  Coll. 

Diener. 

Fig.   7»,  b.  Nautilo.  »r.  jko.  ex.  aff.  N.  Pallapii,  Moj..   Sabiobostu.  bed..   Shalabal  CUB, 

neav  Bimkin  Paiar  E.  O.,  Coll.  Dieaer. 
Fi..   8.  M»«oceha.  borealb,  Ditwr.   Satur.1  line  of  specin**  bom  the  Otoeeras  bed..  S. 
of  Dharma  XI,  Lissar  Valley,  Coll.  Grieabaeb. 
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Vall*y\-o7tbe  geological  relation,  and  probable  geological  a*,  ol  th.  .event]  oy.tcma  of  roeh.  in  C.otr.1 
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THE  CEPHALOPODA  OF  THE  MUSCHELKALK 


BY 

CARL  DIENER,  Ph.  D. 

fSiyEBSlTT  OP  VIENNA. 


WITH  PLATES 
INTRODUCTION. 

General  R.  Stracbey'  was  the  first  author  who  mentioned  the  occurrence  of 
tnawo  deposits  in  the  Central  Himalaya    His  geological  reconnaissance  irfthe 

rE£££  V  S  T^5    onvf  the  most 

our  knowledge  of  the  stratigraphy  conditions  of  that  part  of  the  Himalayas 
Strachcy  mentions  the  presence  of  triassic  heds  in  several  localities  of  Painkhantbi 
and  the  adjoining  parts  of  Hundds,  and  he  was  the  first  who  noticed  the  rescm 
bianco  of a .  group  of  rocks  above  the  palaioioic  deposits  to  the  European  MuscheL 
kalk.  At  the  same  time  he  lays  special  stress  on  his  not  having  clearly  wcoenised 
the  importance  of  those  formations  at  the  time  of  finding  them,  and  ho  declared 
himself  unable  to  determine  their  exact  geological  position.  Strachey's  Muschel 
kalk  is  a  dark,  coloured  limestone  alternating  with  shales  and  red  sandstone  beds 

lbo^blcfks8.that  m°8t  °£      f°SSil8  C°lleCt0d  ^  Mm  WCre  DOt  f0UDd  but  in> 

In  1855  Greenough  alluded  to  the  similarity  of  these  fossils  with  those  of  the 
St.  Cass.au  fauna,  and  Ed.  guess,  who  in  1862  examined  Strachey's  collection 
believed  himself  justified  in  identifying  a  number  of  species  with  forms  peculiar  to  the 
Trias  of  the  Eastern  Alps.  Among  them  he  enumerates  :  Ammonite,  ftoridu,  Am- 
monitet  Aon,  Ammonite,  Gaytani,  Ammonite,  Atweanu,,  Ammonite,  dikstut 
Ilalobia  Lommeli*  J.  W.  Salter,  who  together  with  H.  F.  Blanford  published  a' 
description  of  the  whole  palroontological  material  collected  by  General  Strachey  is 
of  the  same  opinion  with  reference  to  tho  triassic  fossils,' 


•  £.  .Sum.-VnWlqng, 

1865. 

w.stttww.r. 


'  E.  V«Wl»,.g»,i  a«r  K.K.,  fl,  i         „ujt,  yfim  XII,  ^  ssg  Sl  ^ 
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2  HIMALAYAN  FOSSILS. 

The  existence  of  triassic  beds  in  8piti,  Ladakh,  and  Hundes  had  meanwhile 
been  established  by  the  examination  of  fossils  discovered  by  travellers  in  those  dis- 

triots. 

In  1863  H.  P.  Blanford  described  two  triassic  Ammonites,  Ammonites  (Ply. 
ekite*)  Qerardi  and  Ceratites  himalayanus,  collected  in  Spiti  by  Dr.  Gerard,  and  he 
proved  that  Ammonites  Qerardi  belongs  to  a  genus  frequently  met  with  in  the 
Alpine  Muscbelkalk.; 

In  the  same  year  A.  Oppel  began  his  important  memoir  on  the  fossils  collected 
by  the  brothers  von  Schlagintwcit  in  Tibet  and  Spiti  during  the  years  1854  to 
1857.'  Although  the  geological  horizons  at  which  the  different  Bpecies  were 
found  had  not  been  recorded  by  the  collectors,  Oppel  correctly  inferred  that  these 
fossils  had  not  all  been  found  in  the  jurassic  Spiti-shales,  and  later  on  in  bis 
"  Zussctze  und  Folgerungen,"  published  in  1865,  he  assigned  a  great  number  of 
species  to  the  Trias.  Among  the  Cephalopoda  described  and  figured  by  Oppel  the 
following  are  of  undoubtedly  triassic  age:  XenodiscuMJ)  demissu*,  Ceratites  JVeitoni, 
CeraiUes  truneus,  Ceratitet  ovustus,  Ceralitet  Voiti,  Ceratites  Thuillieri,  Gt/mnitet 
Zamarki,  Gymnites  Jollyams,  Sieekoeeras  Khanikoffi,  Meekoceras  proximum,  Pro- 
areetlet  Balfouri,  Ptychites  Everesti,  Ptychites  cognatus,  PlychUet  cuchleatus, 
Ptychites  rugifer,  Ptychites  impleius,  Japoniles  runcinatus. 

Among  these  fossils  he  considered  some  of  the  Ceratites,  especially  Ceralitet 


Wettoiti,  to  prove  the  existence  of  a  distinct  triassic  horizon  in  the  Himalayas, — i.e., 
the  true  Alpine  Muscbelkalk. 

In  1864.  E.  Beyrich  described  two  fragments  of  triassic  Ammonites  (Ceralitet 
peregrinus  and  Ammonite*  brachyphyUus),  which  the  missionary  Mr.  Prochnow 
had  brought  from  Ladakh  to  Europe.' 

In  1865  C.  W.  Giimbel4  examined  the  brachiopods  and  bivalves  of  the  Schla- 
gintweit  collection.  On  the  strength  of  these  researches  be  came  to  the  conclusion 
that  two  different  triassic  horizons  might  be  distinguished  in  Spiti,  the  lower  of 
which  was  represented  by  the  sandstones  of  Balamsali  with  Amoplophora  fatseentis, 
Wissm.,  Lima  cottata,  Munst.,  Xuetda-Goldfutn  v.  Alb.,  and  the  upper,  by  dark- 
grey  limestones  with  Meekoceras  Khanikoffi,  Oppel,  Lima  lineata,  v.  Sohloth. 
IFaldheimia  vulgaris,  v.  8chloth.  This  upper  horizon,  to  which  belong  most  of  tbe 
Ceratites  and  Ptychites  described  by  Oppel,  is  considered  by  Giimbel  to  be  an  equi- 
valent of  the  European  Muschelkalk,  whilst  he  compares  the  lower  one  to  the  Werfen 
beds  of  the  Alpine  Trias. 

'  H.F.  BlanfirJ,-'  On  Dr.  O.rwd'.  ooUaetioa  of  fo.nl,  from  tbe  Spiti  t»U«  is  th.  Aii&Ut  Bcwrtjli 
Jlnaeom.     JoutmI  AjiuU,  Sot  at  BenpJ,  1883,  No.  3,  pp.  121— 1J8. 

im  "KM  "  £^J°rf'~"  ^r  FwOiMle  «u  Am  aeoonibmn  AWimenugtn  too  Spiti  «i 

<m~      rtlKoaUlogiBelie  MUtheilmijt.n  iu  dffla  IIumud  Am  Konigl.  b»jT.  Stuta,  I,  p.  267. 
'  £.  B«ywi,-Mon«Ub«.  Kgl.  prenM.  Ak»i  d.  Ww.  Berlin,  18  Jnau  1804.  p.  68. 
«  C.  W.  OimM,—"  Ck«  Am 

"  lt).'r8itti.»gib.i.  Kgt  Hyr.  Ak.d.'d.  Wto'lSM  IU], 
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INTRODUCTION. 
To  a  similar  conclusion  came  E  Bevriph'  in  i.s.  ^  1    1 1 
lopoda  of  the  Alpine  Muschdkalk    S  li  t       tu       mem°'r  °"  the  CePha- 
triassic  Ammonites  d,(r      u  7   ?!  maintains  the  opinion  that  most  of  the 

tion  at  least  of  the  triaaic  deposits  ofthl^I  L    "  th&t  8  great  Por' 

equivalent  of  the  Alpine  M„s0helka,k    mT'T  ^  ***  **  an 

*m*,ayan  species  Jth  8,  <^  J 

he  end  of  his  memoir  sums  up  his  vieW8  in  the  sentence,  -  that  tTeThole  ffiJ 

Muwhelkalk  tLn  „f  ,h  7  ™*  stl0.u,dratherbe««Uedafauna  of  the  European 
muscneiKaJk  than  of  the  upper  Triasaic  Keuper  "  * 

who  £  S  hT"         theS°  °f  Pa,^ntol0^  examination,  Stoli0Zka,» 

whom  1861  had  nuted  a  number  of  geological  sections  in  the  North-W,,^,', 

triass.c  dcpos,te  Hallstatter  or  St.  Caesian-Schichten)  rests  immediately  on the 
carbonzferous  Kuhng  series,  and  that  the  Permian  and  the  equivalents  J  the 
ffimalayaT  Md  MQSCh6lklUk  ^  D0  -  this  pari  of  £ 

™«  ™w>  ^ngh  adopted  by  the  authors  of  the  "  Manual  of  the  Geolo-y  of 
fad*  has  not  heen  confirmed  hy  later  examinations,  neither  in  the  field  nor  St,! 
close  examinatton  of  the  fossils.   The  existence  of  lower  Trias  and  Musehelkalk  has 
been  proved  by  C.  L.  Griesbach  in  Kumaon,  Gurhwal,  Hide's,  and  Spiti  Mv 
examination  of  the  whole  paleontologies!  material  of  triassic  Cephalopoda  in  the 
Geological  Museum  in  Calcutta,  comprising  Stolicaka's  type-specimens,  leads  to  the 
conclusion  that  probably  not  more  than  two  species,  Sagenilei  Medleyanut  Stol  and 
CladUcitet'sndicu,  nor.  sp.  (Ammonite,  Ooytani  Stol.)  were  found  in  upper  trLsio 
homons.   Two  others,  Iteulites  Mauerinut,  8tol.,  and  Lobites  Oldhamianus,  Stol 
are  doubtful.   All  the  rest  are  typical  species  of  the  Indian  Musehelkalk.  Whilst 
Stoliezka  assumed  a  break  of  continuity  between  the  carboniferous  and  upper  triassic 
strata,4  we  know  now  that,  on  the  contrary,  the  Himalayas  contain  the  richest 
development  of  the  lower  Trias  hitherto  discovered. 

As  a  distinct  geological  horizon  in  the  Himalayan  Trias  the  Musehelkalk  was 
established  by  C.  L.  Griesbach,  whose  surveys  form  by  far  the  most  important  addi- 
tions to  our  knowledge  of  the  geology  of  the  Central  Himalayas.'  According  to 

1  S.  Brunei,— ■•  floor  »ir,i,re  Cepbalopodeo  Baa  dem  Houbellnlk  dor  AJpon  and  iibm  venrajidto  Arte* 
1  Win.  Berlin.  1860,  No.  2,  pp.  105—170. 


dlgn.  Konigl.  Akodemie  d.  Win.  Berlin.  1866,  No.  2,  pp.  105—170. 

»  ilort  of  tie  Cephah.pmk  deeorlbed  by  Salter  Wdor  indeed  to  th»  Maacbelkilk.  Th»  idoatifioatioa  of  the 
muin*  upper  triamio  form  with  European  •peeioa  it  utterly  errooeoua. 
*F.  Sttlu^a,—"  Geological  eectiona  aerou  the  Himalaya  Mountain!  from  Wangtu  bridge  on  the  River  S«lej 
to  Suogdo  o&  the  Indue,  oto.  •    Meinoire  of  the  Owl.  8qrwy  of  India,  Vol.  V.  Pt.  1.  Calcolta,  1885.  pp.  MM. 

Intharwultaof  ..^ologioal  «™«««™:,  of  Kaabmir  and  Udakh  in  1865,  puuli.hed  nnder  the  title 
"  SommaTT  of  geological  ob«mtion.  dnrmg  a  ri.it  to  the  prormcraof  Hapaou,  Kama.-,  8o.th  Udakh.  Zanak.r. 
Sn.oo,  end  Drs*  of  WeaUrn  Tibet  in  1865  ~  (Mem.  Owl  S«r?.  of  India,,  V.  Pa.  Ill,  1866,  pp.  337-384.)  Stolicika 
atill  maintain,  tbew  Tiewa,  baeod  on  bta  first  riait  to  Spiti. 

'  C.  Z.  CH«4«*.-R0»rd,,  Gaol  Surrey  of  India,  XIII.,  1BS0,  p.  83-tW  (Section  of  tbo  Shalebal  di«n,  and 
••  Quiet,  of  the  C»tr»l  HteAy^-  Memoir,  of  the  0„l.  Sur«,  of  India,  ZXIU.,  1891.  pp.  71. 71 


4  HIMALAYAN  FOSSILS. 

this  author  two  divisions  of  this  stage  may  be  distinguished.  The  lower  division 
consists  of  a  dark,  sometimes  earthy  limestone,  with  a  poor  Brachiopod  fauna  of 
Muschelkalk  type.  This  zone,  which  in  the  Shalshal  cliff-section  is  only  S  feet  in 
thickness,  is  closely  connected  with  the  beds  above,  which  are  grey,  concretionary, 
generally  very  hard  limestones,  containing  a  typical  Muschelkalk  fauna. 

From  personal  inquiry  I  can  only  confirm  the  full  correctness  of  Grieshach'a 


In  Kashmir  the  existence  of  the  Muschelkalk,  characterised  by  fossil 
of  the  genuB  Plyokitet,  has  been  proved  by  R.  Lydekker.' 

In  1882  E.  v.  Mojsisovics  published  his  valuable  memoir  on  the  Cephalopoda 
of  the  Mediterranean  Trias.'  In  this  memoir  tho  learned  author  shortly  discusses 
tho  triassic  Ammonites  described  by  Oppcl  and  their  relationship  to  Alpine  forms. 
His  conclusions  fully  agree  with  the  views  of  Oppcl  and  Beyrich  concerning  the 
age  of  the  deposits  from  which  the  fossils  were  derived.  He  remarks  that  most  of 
the  triassic  Cephalopoda  described  by  Oppel  are  closely  alliod  to  species  of  the  Alpine 
Muschelkalk,  but  that  in  the  meantime  affinities  to  forms  of  the  Spitsbergen  Mu- 
schelkalk  seemed  probable.  This  relationship  to  Spitsbergen  Ammonites  has  been 
more  completely  worked  out  in  the  same  a  uthor**  memoir  on  the  faunas  of  the 
Arctic  Trias.' 

In  his  preliminary  notes  on  the  triassic  fauna  of  the  Himalayas,  E.  von  Moj- 
sisovics' considers  the  Him&layan  Muschelkalk  to  be  a  clearly-defined  geological 
horizon  of  the  Indian  province,  which  he  looks  upon  as  a  connecting  link  between 
the  triassic  Mediterranean  and  Arctic-Pacific  provinces. 

A  monograph  on  the  Cephalopoda  of  this  horizon  is  contained  in  the  following 
pages.  Tho  materials  for  this  work  consist  of  the  Schlagintweit  collection  in 
Munich,  Griesbach's  collection  in  the  Geological  Museum  in  Calcutta  with  Blanford's 
and  Stoliczka's  type-specimens,  and  last,  but  not  least,  in  the  large  number  of  fossils 
collected  in  1892  by  the  expedition  to  Johdr,  Paiokhanda,  and  Hundes,  in  which 
C.  L.  Griesbach,  C.  8.  Middlemiss,  and  myself  took  part. 

My  gratitude  is  due  to  Goheimrath  Professor  Dr.  K.  A.  von  Zittel  in  Munioh, 
who  kindly  furnished  me  withOppel's  type-specimens  from  the  Schlagintweit  collec- 
tion. I  am  also  most  indebted  to  Dr.  Edmund  von  Mojsisovics,  Vice-Director  of  the 
K.  K.  Geologische  Bcichs-Anstalt  in  Vienna,  whose  valuable  advice  has  aided  me  in 
many  ways. 

'  B.  Lyiektcr,-"  Tbc  G*ol«gy  of  the  Kaahmir  aid  Caainba  tnritoriw  ud  tie  British  dirtriot  of  KMfin, 
Mnooiri,  QmU  Sam;  of  lodio,  XXII.,  1833,  f.  116. 

*  i?.to»  Jfa/jwastM,— Di*  Copbalopodea  def  Maditorraneo  TriMiiKrvini -  Ahhaodlim.  K  K  Cai.  Rwek« 
Awtilt  i.  Wim  X.,  Bd.  1882.  "  ^ a- a-  u 

'  E.  v.  UofH^vU.,  F.TMm&A.mttt^.-'-KAtmk,  Triad™™.-  M«u.  da  lWfoit  \mvit.  it 
«owk>  4*  !!:.  "' 


W  Atad.  d.  Wla.  j ,.  WW. ;  Mali.  Hat.  d.  01. 1.  AbU.  Uai  1804. 
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CHAPTER  I. 

THE  MUSCHELKALK  OF  THE  MAIN-REGION 
DESCRIPTION  OF  FOSSILS. 

I.  AMMONEA. 
A,  AMMONEA  TRACHYOSTEACA. 
Family :  CERATITW&. 
Sub-family :  DINARITIN^B. 
Genus :  CERATITE8,  de  Haan. 

For  the  general  character  and  classification  of  the  genus  Ceratite*  I  refer  to 
E.  v.  Mojaitotict,  "Die  Cephalopoden  der  Mediterranen  Triasprovinz"  (Abhand- 
lungen  der  K.  K.  Goologischen  Reichs-Anstalt  Vienna  X.,  1882),  p.  18  j  "  Arktische 
Triasfaunen,"  (Memoires  de  l'acadcmie  impcmlo  d  c  sciences  de  8t.  Pdtersbourg 
VII.  scr.  T.  XXXIII.,  No.  6, 18Sfi)»  P- 19 ;  "Die  Cephalopoden  der  Hallstaitter  Kalke,** 
VoL  II.  (Abhandlungen  der  K.  K.  Geologiscben  Eeichs-Anstalt,  Vol.  VI,  pt  2, 
1893,  p.  397J. 

In  the  Muschelkalk  of  the  Himalayas  this  genus  is  represented  by  26  species. 
Among  them  17  belong  to  the  group  of  the  Circumplicati,  4  to  the  group  of  the 
Nodoai,  3  to  the  group  of  the  Subrobutti,  2  probably  to  the  group  of  the  Geminati. 

In  the  Indian  Muschelkalk,  as  in  the  ArctioPacific  province  of  the  Trias,  the 
Ceratites  of  the  Circumplicati  group  predominate.  As  to  their  family  affinities, 
they  seem  to  fall  naturally  into  three  sections.  One  of  them  contains  the  descend* 
ants  of  Ceratitet  polaris,  Mojs.,  one  of  tho  most  remarkable  forms  of  the  Arctic- 
Pacific  province,  whilst  the  two  other  sections  are  closely  related  to  species  of  the 
Mediterranean  Trias.  One  of  these  two  sections  is  represented  by  Certatilet  Weltoni, 
Oppel,  and  a  second  species  of  the  JFetsoni  typo,  both  closely  allied  to  Ceratitet 
Eratmi,  Mojs.,  of  the  Alpine  Muschelkalk.  The  other  subdivision  comprises  the 
groups  of  Ceratites  onuttut,  Oppel,  and  Ceratitet  Vyata.  Both  seem  to  possess  a 
close  relationship  to  the  European  Ceratitet  Zeiianut,  Mojs.,  of  which  species  un- 
fortunately we  have  a  rather  imperfect  knowledge  only.  In  the  Alpine  Muschelkalk 
Ceratitea  Eratmi  and  Ceratitea  Zesianut  appear  as  isolated  forms. 

The  most  important  forms  among  the  Ceratites  of  tho  Circumplicati  group  are 
those  which  may  rightly  bo  considered  to  be  descendants  from  Ceratitet  polarit,  Mojs., 
from  the  Posidonomya  Limestone  of  8pitzbergen.   In  his  valuable  memoir  on  the 
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triassic  fauna  of  the  Arctic-Pacific  province  B.  v.  Mojsisovios  has  justly  laid  gome 
stress  on  the  relationship  of  the  Indian  Ceratitet  Foiti,  Oppel,  to  the  group  of 
Ceratitet  polarit.  My  examination  of  the  rich  material  collected  by  Griesbaoh  and 
myself  has  proved  the  existence  of  a  considerable  number  of  species  representing 
this  type  In  the  Indian  Trias.  Among  them  Ceratitet  Hidimba  of  the  Himalayan 
Muschelkalk  is  the  nearest  allied  form  to  Ceratitet  Lindttrcemi,  Mojs.,  and  Ceratitet 
Oebergi,  Mojs.,  from  Spitsbergen.  In  Ceratitet  Bidimba  one  or  two  ribs  rise  from 
faintly-marked  umbilical  tubercles  on  tho  inner  whorls,  whilst  on  the  outer  whorl 
the  umbilical  tubercles  gradually  disappear  and  the  ribs  do  not  separate  into 
branches.  On  the  shell  radial  growth-linos  peculiar  to  the  CeratiU*  of  tho  Polaris 
group  are  well  defined  in  Ceratitet  Hidimba.  Ceratitet  Dttngara  differs,  inas- 
much as  its  ribs  become  Btouter  near  the  middle  of  the  sides  and  also  near  the 
siphonal  edge.  Forms  closely  allied  to  Ceratitet  Hidimba  are  Ceratitet  Arjum 
and  Ceratitet  Fitoakarma,  with  Bingle  radial  ribs.  A  further  stage  of  development 
is  marked  by  Ceratitet  Banana  and  its  allies.  The  sculpture  of  their  shell  differs 
considerably  from  Ceratitet  Hidimba.  In  them,  the  umbilical  tuberclos  persist 
in  tho  adult  stage  and  the  ribs  are,  as  a  rule,  divided  on  the  outer  whorl.  To 
Ceratitet  Batana,  Ceratitet  Airatata  stands  in  a  relationship  similar  to  that  exist- 
ing between  C.  Dttngara  and  C.  Hidimba.  Ceratitet  Voiti,  Oppel,  may  be  con- 
sidered as  the  most  developed  form  of  this  group.  In  this  species  the  ribs  are  not 
only  divided  on  the  sides  of  tho  body  .chamber,  but  they  develop  into  protracted, 
flat,  lateral  and  marginal  tubercles. 

Both  with  reference  to  their  sculpture  and  to  the  nature  of  the  sutural  line, 
the  Indian  representatives  of  the  group  of  Ceratitet  polarit,  mark  a  higher  stage  of 
development  than  the  geologically  older  forms  from  the  Spitzbergen  Posidonomya- 
limestone.  Even  Ceratitet  Hidimba,  which  species  shows  the  greatest  resemblance 
to  tho  Arctic  forms,  characterised  by  a  smnll  number  of  single  ribs,  shows  deep, 
finger-like  denticulations  on  the  base  of  the  lobes.  The  borders  of  the  saddles  an 
denticulated  and  their  upper  extremities  faintly  indented.  Among  other  forms 
belonging  to  this  group  a  small  number  only  possess  saddles,  which  are  serrated  at 
their  upper  extremities.  In  most  of  them,  as  in  Ceratitet  Foiti,  Ceratitet  Bavana, 
GeraliUt  Airavata,  the  saddles  are  brachypbyllic.1 

Types  of  such  ancient  character  as  arc  represented  by  tbe  group  of  Ceratitet  de- 
cipieut,  Mojs.,  in  the  Arctic- Pacific  Trias  are  not  met  with  in  the  Indian  Muschel- 
kalk. 

"Within  the  group  of  the  Ceratitet  nodoti,  a  near  relationship  may  be  ob- 
served between  Ceratitet  Thuillieri,  Oppel,  and  Ce  ratite*  Himdiayanut,  Blanf.,  to 
Ceratitet  irinadoeut,  Mojs.,  the  well-known  leading  spocies  of  the  upper  portion  of 
the  Alpine  Muschelkalk.  Ceratitet  Eamadeva  and  Ceratitet  Kuvera  bear  sufficient- 
ly distinct  characters  to  afford  a  wider  separation  from  Mediterranean  types. 

The  group  of  the  Ceratitet  tubrobutti  is  represented  by  three  species  in  the 
Muschelkalk  of  the  Himalayas.   One  of  them,  rather  imperfectly  preserved,  may 

I  mtlu  uid  of  utin  Uru  In  tbe  kbm  (ivtn  to  it  by  £  t.  Mojsitorio.  is  "  Arttkctw  Tamttvinm  "  1  c,  p.  «■ 
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be  oompared  with  Ceratite,  JMddendorfl  m. 

•ho  i„  the  rock-group  K£ ^  .17  »«^«'.  occurring 

Himalayas,  thebo^oflCd  J8areTot f  .°?~,»d>  °f  *• 
to  the  third  species,  <^^ZT^J *  A  8,mU°r  romark  *™V™ 
loped  than  in  the  geclo,i,al'Jy  dTl^of  .f?  « -~  «BU7  deve- 

Arctic-Pacifie  region      °      *         ^  °f  thw  W  from  «"  ™«  of  the 

32f  ^  ^  °f  province  Ld  l 

a.  Gboup  of  thb  CEBATITES  CIRC  UMPL1C  ATI. 
1.  Ceratites  Wbtsoni,  Oppbl,  PI.  I.,  fig.  6. 

I,  T«f.  80,  fijf.  2,  p,  2»i,  ie*n»u«  <i«»  JHuaum  del  KwiigL  b«jr.  Stutat 

1889.  E/™  "t^"'  Wf  &pUlrtdMa"  Tri-pn^  Ahh^dh,,. 

gen  d«  K.  K.  GmIoxuoIwb  RoKWort Jt,  is  Wieo,  X,  188a),  p.  43. 

A.  Oppel  has  founded  this  species  on  a  very  imperfect  fragment  of  a  cham. 
bered  outer  whorl  In  ,he  shape  of  the  shell,  involution  and  sculpture,  it  shows  a 
close  affinity  with  Ceratite,  Erawi,  as  has  been  shown  by  E.  v.  Mojsisovics 

The  whorls  are  much  higher  than  broad,  with  slightly  convex  rides,  which 
convene  obliquely  towards  the  ventral  area.  The  greatest  thickness  of  the  whorl 
coincides  with  the  lower  third  of  its  height.  Prom  the  line  of  their  greatest  thick, 
ness  the  sides  of  the  whorls  bend  down  to  the  umbilical  suture  in  a  more  convex 
curve.  The  ventral  area  is  sharpened  and  forms  with  the  sides  of  the  whorl  an 
obtuse  edge. 

Near  the  umbilical  suture  rise  simple,  broad  folds,  which  gradually  disappear 
towards  the  siphonal  margin.  They  are  most  prominent  near  the  lower  third  of  the 
sides.  The  rather  imperfect  preservation  of  the  specimen  under  description  makes 
it  lmpossiblo  to  give  the  accurate  number  of  folds  on  one  volution.  Oppel's  figure1 
is  unsatisfactory  in  this  respect  and  does  not  give  a  clear  representation  of  this 
sculpture. 

Sutures.— As  has  been  shown  by  E.  v.  Mojsisovics,  the  lobe-line  differs  consi. 
derably  from  Ceratite*  Erasmi,  E.  v.  Mojs.  The  upper  extremities  of  the  saddles 
are  much  broader  and  not  serrated.   The  serration  rises  on  the  sides  of  the  saddles 

'  1.  cRM,  fig.  8. 
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only  to  the  middle  of  their  height.  The  inferior  lateral  lobe  is  much  higher  sita- 
ated  than  the  principal.  From  the  first  auxiliary  lobe  follows  a  broad  saddle  with- 
out any  trace  of  denticulation  and  a  second,  considerably  protracted  auxiliary  lobe. 

In  this  respect  Ceratitei  nodottu,  de  Haan,  and  Ceratites  ttmipartitu$,  Monti, 
from  the  German  Muschelkalk,  show  a  similar  arrangement  of  the  lobe-line. 

Locality,  number  of  examined  specimens. — Spiti  (no  particular  locality  known) 
1,  Oppel's  type-speoimen  from  the  Schlagintweit  collection  in  the  Palajontological 
ilus^uin  in  ilunicb. 

2.  Ceratites  bp.  ind.  ex.  app.  C.  Wbtsoxi,  PI.  I.,  fig.  3. 

In  my  collection  from  the  Muschelkalk  of  the  Shalshal  cliff  near  Bimkin 
Paiar  Encamping  Ground  (Painkhanda),  I  hare  a  specimen  of  this  species, 
which  consists  of  a  very  imperfect  fragment  of  the  outer  whorl.  This  form  seems 
to  be  closely  allied  to  Ceratites  Wettoni,  Oppel.  The  transverse  section  differs  slight- 
ly by  its  greater  thickness.  The  sides  of  the  whorls  are  more  convex  and  gradual- 
ly bend  towards  the  round  siphonal  area  without  defined  borders.  The  lower  part 
of  tho  lateral  area  bears  simple,  strongly  developed  folds,  which  disappear  near  the 
ventral  margin.  The  total  number  of  folds  on  the  last  volution  seems  to  be  slight- 
ly greater  than  in  Ceratites  Wetsoni.  "With  reference  to  its  shape  this  species  is  still 
more  closely  allied  to  the  Mediterranean  Ceratites  Erasmi,  especially  when  consi- 
dering its  flatly  rounded  siphonal  area,  although  the  latter  is  less  sharply  defined 
from  tho  lateral  parts  of  the  whorl  than  in  Ceratites  Erasmi. 

The  sutures,  so  far  as  preserved,  are  entirely  identical  with  those  of  Ceratites 
Wettoni.  In  this  form  also,  the  principal  lateral  lobe  is  characterised  by  its  re- 
markably  deep  position.  The  upper  extremities  of  the  saddles  are  broad  and  not 
serrated.  As  the  umbilical  margin  is  wanting  in  our  fragment,  the  lobe-line  can 
ODly  be  examined  as  far  qb  to  the  first  auxiliary  saddle 


3.  Ceratites  Voiti,  Oitel,  PI.  II.,  fig.  1,  2. 

1*83.  Ammnitu  Voiti.  Oppel ,  MBeontcitogwct.*  Mitthwlwigwi  I.  p.  270,  T&f-  77,  tg.  1. 
805.  Amm>«„,  n.ilfori.  8Wkik»:  «  part.  iUm<,ir«.  O^lugW  gurP0J  «f  I^a.  V..  Ft.  I.. »  *7- 
1886.  Ammem/e,  Voiti.  Bojrioh  :  *•  Obor  *iniB»  C*ph»lopodre  «u»  itm  MuMbelkalk  tUr  Alpan  uud  "!>w 

rnw.ndt*  Artro.  AMandlgn.  Ron.  AUJeinie  dor  Wiweoich.  in  Belin,  18S0,  p.  115. 
18S2.  CtratUti  Voili,  K.  v.  Mojtiwtin ,  Die  C»ph»lopodon  itt  Hviiumnn  Tr'cvtprovittl.  p.  97. 
im.  C<n>lil«  mti,  E.  t.  Mojiiwm. .  «  Arktiulitt  Tr iukuiient"  Mim.  d*  IWto  imttir.  do  oexnew  dt 
8U  r<St«r.Wrg,       VII.,  T.  XXXIIL,  No.  6, 1SH6,  p.  SI. 

Ttickn«Boltk.  !*'*'»"«" 

 «    »        1»  ». 

Ceratites  Voiti  is  characterised  by  slowly  increasing,  very  involute,  compressed 
wuoris.   It  is  rather  unfortunate  that  in  none  of  my  specimens  the  inner  volution* 
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-  ^^e^T^JZ^Z  £  «*~  *■  -le-like «J 
outer  whorl  of  Oppel4Pe-8PJren  r2?  I8tteeP  T^S*  ta  *» 

eternity  of  this  whorl .   uST^  shl  ^  defied  in  tbe  innermost 

lateral  parts  of  the  whorl  bend  w^h  ^  ""^  «*  »• 

near  t  utiZuut^  "S^  poT"  ^  ^  ^ 
margin,  is  directed  JEj^gZ  *Zl        '  "JV  *  **  the  Umbi1^ 
«on  of  the  ribs  is  perfectly  radial    The  ri A  '7      °f  °*  ^  ^  th*  A^ 
bilicalmargia ^bto^^g.w  *?'  **  *»  »*' 

sides.  In  the  specimen  fi/l,  theE " bull "take  th  T  T  ^  midt"e  °f  0,6 
in  the  last  portion  of  the  outer  whorl  °f  geDuine  tubercl« 

ribs  become  loss  prompt    it Jtrl  l         5***°"  °f  ^  ,ate,al  ^  the 

the  siphonal  side.   In  the  Pi«.f.im»«  *"noBt  rea«11  the  middle  of 

„  *    i  •  .  ,n  11,6  eP«cimen  before  mentioned,  the  two  last  rih.  —  * 

extend  into  marginal  tuhprp1«    ti,*  „     .  nbs  86601  to 

for  instance,  the  bifurcation  of  ribs  is  the  J^^^^^^T' 
I.  the  greater  number  of  ribs  remain  undivided.  P  ^  *  fig< 

inth?/1'^'~TbeSUtUrCSare  brachyPhyllic«   The  saddles  are  denticulate  even 
in  their  upper  port.on.   The  siphonal  lobe  is  broad  and  short    Three  J*7fl    i  I 
and^o  au^ry  saddles  stand  Wween  the  u^lZ^TSEZ 

™  Onnerf  J'  T**     ^  °'  ^  ™™<«™  of  the  lobe-lme 

in  Oppel.  typMpecimen,  the  existence  of  a  «'  remarkable  tripartite  auxiliary  saddle 

of  si  ml  s7o     ^  TT"    ^  °PP01'8  ^  S 

lob!  TV    T  m  ^  °n,y  a  SerieS  °f  8bgl°  near  the  first  auxilifrv 

lobe    But  ,n  the  specimen  fig.  1  the  deep  intersections  of  this  are  clearly  WsiWc  7* 

aXe  w°      '  :l"tmm-  A8  the9e  intCKftCti0°8  are  M  deeP  -  the^  auxui' 
ary  lobe  we  are  I  think,  no  longer  able  to  speak  of  one  tripartite  auxiliary  saddle 

"i,tac°  ot  *"    •         ->  *-  ^ 

ZWijy,  „ttwftw.  oftpedmen,  examined.-Kunzum  Pass  (Spiti),  1,  Coll.  Schla- 

X    h     2PPeJ  Vtype-S,J0Cimen;  KnlhlS  <W.  1.  Coll.  Geological  Museum, 
Calcutta;  Rimkin  Paiar,  ],  Coll.  Griesbach. 

E.  t.  Mojsisovics  remarks  the  affinity  of  CiratiU,  Voiti  to  Ceraiitet  Peterri 
Mojs.,  from  the  red  marble  of  the  Schreyer  Alpe  (Salzkammergut).   Both  species' 

'  h.  c.  PI.  XI.,  fi„.  10,  PL  XL,  &g.  14,  p.  i7. 
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offer  indeed  a  good  many  analogies  in  spite  of  differences  in  the  details  of  involu- 
tion and  sculpture  and  in  the  arrangement  of  the  sutures-  Cerah^s  Foiti  possesses 
a  wider  umbilicus  and  narrower  whorls  in  consequence  of  its  lesser  involution. 
In  Ceratiles  Petersi,  tho  ribs  are  most  prominent  in  the  loner  portion  of  the  lateral 
parts.   The  upper  portion  of  the  saddles  is  not  denticulated. 

4.  Cbratites  Rat  ana,  nov.  sp.,  PL  II.,  flg.  5,  var.  PL  II.,  fig.  3. 

DiMMttr  of  tbe  tholl  ""a- 

H«ight  of  tho  but  short       •       ■•««•>.-  37  H 

Tliieknm  of  tho  „     ,,  >• 

fittiu«t>)r  of  U>c  umbilicm   83  „ 

This  species  is  most  closely  allied  to  CeratUes  Foiti,  Oppol.  Ceratites  Voili, 
with  which  it  agrees  in  general  shape,  is  a  little  more  iuvolute,  has  higher  whorls  and 
a  narrower  transverse  section.  The  siphonal  area  in  Ceratites  Jlavana  is  less  sharply 
rounded.  Even  in  the  last  whorl,  of  which  almost  two-thirds  belong  to  the  body- 
chamber,  the  umbilical  wall  is  perpendicular,  occasionally  even  slightly  overhang- 
ing and  separated  from  the  lateral  parts  by  a  well-marked  umbilical  edge,  as  in 
Ceratites  Petersi,  K.  v.  Mojs.  (Die  Cephalopoden  der  Mediterranen  TriasproviDZ- 
Pl.  XL,  fig.  14,  p.  27). 

Essential  differences  are  presented  by  the  shape  of  the  sculpture.  In  Ceratitet 
Havana,  tolerably  flat,  broad  ribs  rise  near  the  umbilical  margin,  with  tuberculate 
elevations.  Tho  ribs  run  almost  straight,  or  with  a  very  slight  forxvard  curve  across 
tho  lower  portion  of  the  lateral  area.  Below  the  middle  of  the  sides,  they  form 
a  small  prominence  and  become  falciform.  Near  the  sipbonal  margin  they  are 
strongly  bent  forward,  in  the  meantime  becoming  broader.  Near  the  end  of  tho 
outer  whorl  they  reach  across  the  siphonal  margin  to  the  middle  of  the  ventral  area, 
where  they  meet  at  an  angle  of  70°,  swelling  out  gradually.  A  few  ribs  only  are 
single.  Most  of  them  arc  already  bifurcate  when  rising  near  the  umbilical  margin. 
Bet  ween  the  principal  ones,  secondary  ribs  Bro  intercalated  in  tho  upper  portion  of  the 
Literal  parts.    In  some  of  the  principal  ribs,  a  second  bifurcation  may  be  noticed. 

Sutures. — There  is  a  great  resemblance  with  the  lobe-line  of  Ceratitet  Foiti. 
The  sutures  arc  brachyphyllie,  the  indentation  affecting  even  the  upper  extremities 
of  the  saddles.  The  principal  lateral  saddle  is  higher  titan  the  siphonal  saddle, 
as  in  Ceratiles  F oiti.  The  first  auxiliary  lobe  terminates  in  throe  sharp  point*  and 
descends  nearly  as  low  as  the  inferior  lateral  lobe.  One  bipartite  auxiliary  saddle 
follows.  The  second  auxiliary  lobe  is  divided  by  the  umbilical  suture. 

Locality,  number  of  specimens  eaomined.— Shalshal  cliff  near  Kitnkin  Paiar 
E.  g-,  3,  Coll.  Diener;  I,  Coll.  Griesbach  ;  Bambanog  cliffs  (Girthi  valley),  1,  Coll. 
Diener. 

Ceratites  Bacana  tar.— I  have  met  with  a  form  which  differs'  from  the  last 
described  species  in  possessing  a  more  discoidal  outline,  higher  outer  whorl  aud  more 
rounded  vential  area,  but  I  have  considered  it  best  to  look  upon  this  form  as  only  a 
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variety  of  C.  Havana.  The  dimensions  of  a  specimen  from  Rimkin  Paiar  (PI.  II. 
fig.  3),  belonging  to  this  variety,  arc  as  follows :_ 


Diunftrr  of  trp  thnll 
Height  of  tlie       whorl . 
TMoUnvflB  of  tli*  „  „ 
BiaiDL'tfl?  of  the  run  bilious 


The  whorls  overlap  each  other  to  such  an  extent  that  nearly  two-tbirds  of 
the  height  of  tho  last  whorl  are  filled  up  by  the  preceding  one.  Tho  umbilical 
margin  is  well  marked.  The  umbilical  walls  are  perpendicular  but  lower  than  in 
the  genuine  Ceratitcs  Jlaeatw,  which  is  characterised  by  a  deeper  umbilicus. 

Sculpture  and  sutures  entirely  agree  with  those  of  Ceratilet  Havana. 

Locality,  mttnber  oftpeeimem  examined.— Shalshal  cliff  near  Rimkin  Paiar,  1, 
Coll.  Diener ;  Lissar  Valley,  south  of  Dharma  Nr.  XI.,  1,  Coll.  Griesbach. 


5.  Ckratitbs,  nov.  sp.  ind.  ex  aff.,  0.  Ravaxa.   PI.  IL,  fig.  4. 

Another  species  is  allied  to  Ceralites  Havana,  which  is  represented  in  my  col- 
lection only  by  unsatisfactory  fragments  derived  from  the  topmost  strata  of  the 
Muschelkalk  on  tho  southern  slope  of  the  Dtadura  (Johar). 

The  more  completo  fragment  comprises  a  little  more  than  tho  half  of  the  outer 
whorl  and  belongs  almost  entirely  to  the  body.chamher.  The  shell  is  flat,  discoidal 
with  a  very  high  and  narrow  cross-section.  Ita  involution  is  greater  and  its  whorls 
increase  more  rapidly  than  in  Ceraiile*  Havana.  The  siphonal  area  is  rounded.  Tho 
well-marked  umbilical  margin  is  surrounded  by  a  perpendicular  wall. 

The  shape  of  the  transverse  section  is  very  characteristic.  As  far  as  to  the 
lower  third  of  the  lateral  parts  tho  sides  are  entirely  flat-,  but  from  there,  bend  down 
in  a  slight  curve  towards  each  other.  In  the  section,  therefore,  a  very  obtuse  edge 
marks  this  place. 

Near  the  extremity  of  the  outer  whorl  the  proportion  of  the  height  to  the 
width  of  the  cross-section  is  as  27 :  14.  As  my  specimen  does  not  permit  exaot 
measurements  of  the  other  dimensions,  I  must  refer  to  the  figure. 

As  in  Ceratilet  Havana,  the  sculpture  consists  of  falciform  ribs,  the  extremities 
of  which  are  strongly  bont  forward  near  the  siphonal  margin.  Single  ribs  have 
not  been  observed ;  there  are  only  bifurcate  and  intermediate  ribs.  The  bifurcation 
takes  place  either  near  the  umbilical  margin  or  near  the  lower  third  of  the  lateral 
parts,  where  it  is  combined  with  a  slight  swelling  of  the  ribs.  No  similar  swelling 
is  visible  near  the  umbilical  margin.  Towards  the  siphonal  margin  the  ribs  enlarge 
considerably,  but  without  flattening. 

Suturet.— The  sutures  differ  but  slightly  from  those  of  Oeratites  Bavana  in 
shape  and  arrangement.  The  saddles  are  equally  brachyphyllic  and  rather  high, 
especially  the  siphonal  saddle.  The  principal  lateral  lobe  shows  unusually  deep 
fingers  along  its  base.  The  first  auxiliary  lobe  is  bipartite.  The  only  auxiliary 
saddle  is  a  simple  undivided  arch. 


HIMALAYAN  FOSSILS. 

6.  Cebatitks,  nov.  sp.  ind.  «  *,  C.  Rav**a.   PL  H,  «*  «• 

To  another  species,  closely  allied  to  Ceratite, belong  two  tap-bj 
on  ter  whorls.   One  of  them,  bearing  the  label  "  Spitx,"  »  m  the  Schlagintwet  col- 

OUter  wnoris.  _      ...  mi..  f„^«.ont  una  ml  Wed 


n^p^  shows  a  portion  of  the  body-chamber  and  a  few  traces  of  the 
precedmg  inner  whorl.  This  is  one  of  the  two  specimens  mentioned  bj rE  v^Mo,- 
STvt  in  bis  notice  on  Ceratite,  Voiti  (Cepbalopodeo  der  Medxterranen  Tnasprovm,, 
7m.  The  transverse  section  is  narrower  and  higher  than  in  CeratU*.  ta. 
(height  39.  mm.,  thickness  22.  mm  ).  The  lateral  parts  of  the  preserved  whorl  are 
Sed  with  more  numerous  ribs,  but  the  shape  and  the  direction  of  the  nbs  » 
almost  identical  in  both  species.  Besides  the  strong  umbilical  tubercles  faint 
tubercle-shaped  elevations  rise  in  the  lower  portion  of  the  lateral  area.  In  the  frag- 
ment from  Rimkin  Paiar,  these  lateral  tubercles  are  still  more  clearly  marked.  It 
is  in  these  lateral  tubercles  that  the  ribs  usually  bifurcate. 

7.  Cbkatitbs  Aibavata,  nov.  sp.   PI.  rv*.»  fig-  3. 

Dimauioiu. 

DitmtUr  of  th«  A«U   86  mm. 

Height  «f  lb«  1m*  »W1   *  " 

TkickMM of  Uw  ,  •   „  " 

DiMMUr  of  the  unibDinu   " 


To  Cerotite,  Havana,  Ceratite*  Airavata  stands  in  much  the  same  relationship 
as  CeraiUes  Dungara  (PL  HI.,  fig.  2)  to  CeratitetHidimba  (PI.  in.,  fig.  1).  There 
are  many  affinities  between  ttoe  two  specie*  in  general  shape  as  well  as  in  involution 
and  sculpture.  Ceralitet  Airavata  haB  a  narrower  umbilicus,  a  lower  aperture, 
and  its  flatly  rounded  ventral  area  encloses  an  obtuse  angle  with  the  flattened  lateral 
parts.  The  last  whorl  overlaps  two  thirds  of  the  preceding  one.  The  umbilicus  is 
very  narrow  and  deep,  so  that  only  thin  strips  of  the  inner  whorls  are  visible.  The 
umbilical  margin  is  sharply  marked  and  separated  from  the  umbilical  suture  by  a 
perpendicular  wall. 

In  the  present  specimen  one  third  of  the  last  whorl  belongs  to  the  body-cham- 
ber. 

The  sculpture  of  the  inner  whorls  consists  of  flat  radial  ribs,  whilst  in  the  outer 
whorl  it  approaches  somewhat  the  sculpture  of  Oeratites  Banana.  As  a  rule  two, 
sometimes  even  three,  ribs  rise  from  strong,  tubercle-shaped  elevations  near  the 
umbilical  margin,  and  run  in  a  falciform  direction  across  the  lateral  parts  towards 
the  siphonal  margin.  In  the  middle  of  the  sides  Borne  of  the  ribs  bocome  bifurwit^ 
4.  point  of  difference  between  Ceratites  Banana  and  the  present  species  is  marked 
by  the  existence  in  CeratiUt  Airavata,  of  well-defined  tubercles  near  the  siphonal 
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margin,  which  correspond  with  the  termioation  of  the  ribs,  whilst  in  CeratUet 
Ratana  the  ribs  gradually  flatten  towards  the  siphonal  area. 

Suturet.— The  differences  in  the  sutures  of  CeratUet  Jiraeata,  CeratUet  FoUi, 
and  CeratUet  Bavana  are  only  insignificant.  In  all  these  forms  the  saddles  are 
brachyphyllic  and  serrated  up  to  their  topmost  extremities.  In  the  present  specieB 
the  first  auxiliary  lobe  is  more  strongly  indented  than  in  CeratUet  Foiti.  Between 
this  lobe  and  the  umbilical  suture  appear  to  follow  two  auxiliary  lobes  and  as  many 
saddles.  But  the  preservation  of  my  specimen  does  not  permit  a  nary  precise  de- 
scription. 

Locality,  number  of  spec  iment  examined.— Shalshal  cliff  near  Rimkin  Paiar 
Encamping  Ground,  1,  Coll.  : 


8.  Ceratites,  nov.  sp.  ind.   PI.  IV.,  fig.  4. 


  51  : 

of  the  l«t  whorl   is 

oftl»  „     ,   19 

of  Ch*  umbilici!*  } 


The  only  specimen  of  this  species  is  in  my  collection,  but  is  unfortunately  in  a 
rather  unsatisfactory  state  of  preservation.  The  lower  portion  of  the  last  whorl 
especially  is  but  partially  preserved.  Neither  the  shape  of  the  inclusion  of  the 
inner  whorls  nor  the  sutures  have  been  completely  studied. 

This  remarkable  species  has  a  very  high  last  whorl,  and  a  rounded,  highly  curved 
ventral  area.  The  inner  whorls  show  a  broad,  elliptical  transverse  section,  and  in- 
crease but  slowly.  Their  lateral  parts  are  covered  with  broad,  strong,  straight  ribs, 
either  radial  or  directed  obliquely  forward.  The  height  of  the  cross-section  of  the 
outer  whorl  rapidly  increases  and  the  ribs  gradually  disappear.— so  much  so,  that 
their  place  is  taken  by  flat  folds  which  consist  of  numerous  thin  radial  striae,  which 
do  not  reach  the  siphonal  margin. 

Sutures. — Of  theso  only  the  siphonal  lobe,  the  siphonal  saddle  and  the  principal 
lateral  lobe  are  preserved.  The  lobes  are  broad  and  deeply  indented  along  their 
base.   The  upper  extremity  of  the  siphonal  saddle  is  not  serrated. 

I  have  not  considered  it  advisable  to  assign  a  specific  name  to  this  remarkable 
form,  as  in  consequence  of  the  imperfect  state  of  preservation  its  diagnosis  is  rather 
incomplete. 

LocalUy,  number  of  specimen*  examined.- Shalshal  cliff  near  Rimkin  Paiar 
Ground,  1,  Coll.  Diener. 

9.  Cbuaiites  IIidimba,  nov.  sp.,  PI.  III.,  fig.  1. 


DtooUrof  th..b.li  1S1  I 

He%ht  of  tlx  lilt  whorl  « 

Thioknou  of  the  H      „  84 
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Shell  with  flat,  slowly  increasing  whorls,  overlapping  one-third  of  the  preceding 
whorl  A  slight  egre*»ion  is  perceptible  in  the  external  whorl.1  The  flattened,  but  very 
slightly  curved  lateral  parts  pass  into  the  strongly  rounded  siphonal  area  without  any 
marked  border.  Nor  is  the  umbilical  margin  sharply  marked  in  the  outer  whorl  but 
bends  gradually  down  in  a  flat  curve  towards  the  umbilical  suture.  Only  the  inner 
whorls  are  separated  from  each  other  by  a  steep  wail,  which  surrounds  the  umbilical 
margin.   Transverse  section  high,  rectangular,  with  rounded  edges. 

The  sculpture  consists  of  numerous  ribs,  directed  slightly  forward  towards  the 
mouth  and  considerably  narrower  than  the  intervals  between  them.  They  terminate 
near  the  siphonal  margin,  by  forming  faint  prominences,  from  which  they  turn 
sharply  forward  flattening  out  rapidly.  In  the  middle  portion  of  the  lateral  area, 
the  ribs  show  a  slight  wavy  curve,  interrupting  their  straight  direction.  Here  a 
second  maximum  of  height  is  attained  by  the  ribs,  but  these  elevations  are  not  sum. 
cicntly  defined  to  givo  them  the  character  of  tubercles.  The  transverse  section  of 
the  ribs  is  of  a  triangular,  sharp  and  roof-like  shape,  the  intervals  describe  regular 
arches  in  their  section.   The  ribs  disappear  near  the  rounded  umbilical  margin. 

It  is  only  the  outer  whorl,  which  is  characterised  by  this  kind  of  sculpture.  In 
the  inner  whorls  the  ribs  rapidly  and  considerably  decrease  in  strength,  whilst  they 
seem  to  reach  their  greatest  intensity  near  the  middle  portion  of  the  body-chamber. 
Consequently  the  lateral  parts  of  the  inner  whorls  are  only  covered  with  flat,  wavy 
folds,  whioh  show  the  same  direction  and  arrangement,  as  the  ribs  on  the  outer 
whorL  Most  of  these  folds  are  dichotomous.  They  bifurcate  near  the  umbilical 
margin,  whilst  the  rest  remain  undivided.  Near  the  umbilical  margin  of  the  inner 
whorls  traces  of  tubercles  are  visible,  from  which  these  folds  rise. 

Number  of  ribs  in  the  last  whorl :  30. 

In  the  specimen  figured  PI.  IIL  fig.  1,  one-half  of  the  last  whorl  belongs  to  the 
body-chamber. 

In  the  inner  whorls  a  portion  of  the  shell  is  preserved.  It  shows  the  well- 
marked  transverse  growth-lines  so  characteristic  of  the  Ceratites  of  the  group  of 
Ceraiitet  polarit,  Mojs.  (Arktische  Triasfaunen  1.  c  p.  30,  34). 

Suture*.— Then  is  a  great  resemblance  between  Ceratitei  Zlidimba  and  CeratiUt 
Voih,  Oppel,  regarding  the  arrangement  and  general  shapo  of  the  sutures.  Two 
auxiliary  lobes,  and  one  quadripartite  auxiliary  saddle  are  situated  outside  the  umbi- 
lical suture.  The  great  height  of  the  siphonal  tubercle,  which  nearlv  equals  the 
siphonal  saddle,  is  very  remarkable.  The  walls  of  the  saddles  are  intersected  by 
deep,  finger-liko  indentations  up  to  the  middle  of  their  height.  The  upper  extremities 
of  the  saddles  are  but  faintly  serrated.  In  Ceratitei  Voiti  both  the  brachypbyllic 
indention  of  the  saddles  and  the  partition  of  the  auxiliary  saddle  are  further  deve- 
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loped.  In  Ceratitet  Eidimba  the  auxiliary  saddle  shows  a  tripartite  arrangement 
of  senation.  Of  these  three  indentations,  the  central  intersects  it,  it  is  true,  some- 
what  deeper  than  the  two  others,  but  still  without  leading  to  an  individualisation  of 
the  two  parte,  which  would  stamp  each  of  them  as  forming  an  independent  auxiliary 
saddle.  In  Ceratitet  Voiti,  however,  this  incision  is  as  deep  ss  the  first  auxiliary 
lohe.  There  can  be  no  doubt,  therefore,  about  the  existenco  of  two  independent 
auxiliary  saddles  in  the  last-mentioned  species.  In  the  septa  immediately  preceding 
the  beginning  of  the  body-chamber,  the  first  leaf  of  a  second  auxiliary  saddle 
apprara  outside  the  umbilical  suture. 

Locality,  number  of  specimen*  examined.— East  slope  of  Tsang  Tsok  La,  Hop 
Gadb,  Uundes,  1,  Coll.  Griesbach  ;  Tibet  (?),  precise  locality  not  known,  1,  Coll. 
8chlagintweit  (from  the  Pakeontological  Museum  in  Munich),  East  slope  of  the 
Marchauk  Pass,  N.-W.  of  Barahoti  Encamping  Ground  iPainkhanda),  1,  Coll.  Gries- 
bach. 

10.  Cerahtbs,  sp.  ind.  ex.  aff.  C.  Hidtuba.    PI.  III.,  fig.  3. 

A  species,  probably  very  closely  allied  to  Ceratitet  Bidimba,  is  represented 
by  two  rather  fragmentary  specimens.  One  of  them  consists  of  a  fragment  of  an 
entirely  chambered  whorl,  and  belongs  to  the  collection  of  the  Geological  Museum 
in  Calcutta,  and  comet,  I  believe,  from  Spiti  (the  locality  is  not  marked  on  the 
label).  The  other,  an  outer  whorl,  with  a  portion  of  the  body-chamber,  I  collected 
myself  near  Kiunglung  Encamping  Ground,  on  the  southern  slopes  of  the  Niti-Pass. 

The  principal  difference  between  Ceratitet  Eidimba  and  this  form  consists  in 
its  considerably  greater  number  of  ribs.  In  the  specimen  from  Kiunglung,  having 
a  diameter  of  160mm.  the  ribs  occur  to  the  number  of  18  on  half  of  one  circuit 
In  the  (better  preserved)  fragment  from  the  Geological  Survey's  collection  the  ribs 
swell  into  Might,  protracted  elevations  near  the  middle  portion  of  tho  lateral  parts. 
Intermediate  ribs  sometimes  occur. 

Sutures.— This  species  has  mnny  affinities  with  Ceratitet  Eidimba,  both  in  the 
structure  of  the  lobe-line  and  in  tho  lobes  and  saddles  themselves.  Tho  saddles 
only  differ  by  being  somewhat  broader.  Their  upper  oxtremitii*  are  serrated.  The 
bipartite  character  of  the  auxiliary  saddle  is  more  developed  than  in  Ceratite* 
Eidimba.  The  incision  of  this  saddle  is  sufficiently  deep  to  cause  the  individual- 
ization of  two  independent  auxiliary  saddles. 

11.  Cebatitks  DtNGARA,  nov.  sp.,  PI.  II.,  fig.  2. 

Dumt'lcr  of  tiie  slieH  ......... 

Height  «f  tk«  tut  wl.ojl  

Ttiicknrw  of  the  ,.   ,  . 

l'Miuetcr  el  live  umbilical       ....  . 


The  following  characters  separate  this  species  from  Ceralitet  EidMu,  whuh  it 
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closely  ambles  in  general  appearance,  involution  and  sculpture.  The  transverse 
action  is  more  rounded,  almost  elliptical,  the  sipbonal  area  is  narrow  and  Inghly 
rounded,  the  lateral  parts  are  more  convex,  and  covered  w.th  nbs  wh.ch  bear  we  1- 
marked  lateral  tubercles  and  stronger  prominences  near 

last  wborl  these  prominences  take  the  shape  of  true  marginal  tubercles.  Between 
the  literal  and  marginal  tubercles  the  rib*  run  in  a  more  strongly  bent  curve  than 

in  Ceratites  Eidimba. 

The  occurrence  of  intermediate  ribs  is  not  limited  to  the  inner  whorls. 

The  specimens  in  my  collection  are  entirely  chambered. 

Safare*.- Arrangement  and  shape  of  the  fsutures  connect  this  species  closely 
with  CeraUlet  Eidimba.  The  bipartition  of  tho  auxiliary  saddle  is  not  sufficiently 
deep  to  consider  Ha  two  parts  as  independent  saddles.  As  in  Ceratitei  Eidimba, 
in  the  last  whorl  of  the  specimen  figured  PL  II.  fig.  2,  a  second  auxiliary  saddle 
appears  outside  the  umbilical  suture,  and  is  divided  by  the  latter. 

locality,  number  of  tpeoiment  examined.— Lilang,  8piti,  1 ;  Kuling,  Spiti,  1 ; 
both  from  the  Geological  Survey's  collection  in  Calcutta. 

12.  Ceratites  Visvakabha,  nov.  sp.,  PI.  IV.,  fig.  2. 

Dl«»ot«of  Hw.h.11   W6mm. 

H-lgU  of  (k.  b.t  wotI   « 

Tlicliw*  «f  111*  ..     ..   86  " 

D»met«f  of  th.iunMir.ii   »  » 

The  present  species  is  distinguished  by  very  slowly  increasing  whorls,  overlap- 
ping  each  other  not  quite  to  a  third  part  of  their  height.  The  shell  is  rather  com- 
pressed, the  last  whorl  high  and  rounded.  In  the  beginning  of  the  last  and 
entirely  chambered  whorl  the  ventral  area  is  still  strongly  curved.  Only  towards 
the  extremity  of  the  outer  wborl  it  becomes  more  gently  rounded.  No  marked 
border  separates  the  siphooal  area  from  tho  lateral  parts.  They  gradually  pass 
into  each  other,  the  convexity  of  the  flanks  increasing  as  they  approach  the  ventral 
part.  The  umbilical  margin  is  equally  rounded  in  the  outer  whorl.  The  rather 
fragmentary  preservation  of  the  inner  whorls  in  the  only  specimen  known  to  me 
does  not  permit  a  more  exact  description  of  the  umbilical  region. 

The  sculpture  consists  of  simple  radial  ribs,  whioh  occur  to  the  number  of  28 
on  the  outer  whorl.  These  ribs  are  but  faintly  marked  in  the  beginning  of  the 
outer  whorl  and  become  more  prominent  only  in  the  adult  stage.  They  are  slightly 
rounded  on  their  edges  and  bend  down  symmetrically  on  both  sides,  towards  the 
intervals  separating  them.  The  maximum  of  their  height  coincides  with  the 
middle  portion  of  the  lateral  parts.  Their  arrangement  is  symmetrical  on  both  sides 
of  the  siphocal  area. 

A  more  compressed  shell,  much  more  slowly  increasing  whorls  and  radial 
direction  of  the  straight,  undivided  ribs,  separate  this  species  from  CeratHea  Eidmba 
to  which  it  stands  in  son 
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Suturei.— The  lobe-line  closely  resembles  that  of  Ceralitet  Eidimba  in  its  ar- 
rangement. The  siphonal  tubercle  is  bipartite.  Tb«  siphonal  lobe  is  divided  by  a 
doep  indentation  into  two  parts,  the  margios  of  **uch  are  serrated.  The  second 
lateral  lobe  is  on  a  level  with  the  siphonal  lobe.  lue  principal  lateral  lobe  takes 
the  deepest  position.  They  all  show  strongly  inoised  digitations  along  their  base. 
The  indentations  affect  the  margins  of  the  saddles,  and  leave  but  their  upper 
extremities  entire.  The  first  auxiliary  lobo  is  strongly  indented,  and  divided  along 
its  base  by  a  deeply  incised  denticulation,  resembling  in  this  respect  the  siphonal 
lobe.  The  saddles  slope  somewhat  towards  the  umbilical  region.  The  first 
auxiliary  saddle  is  bipartite.  The  second  auxiliary  lobe  is  divided  by  the  umbilical 
suture. 

This  species  differs  in  the  arrangement  of  the  lobe-linc  from  Ceratites  Eid- 
imba by  the  presence  of  two  auxiliary  saddles.  The  quadripartite  auxiliary  lobe 
of  Cera  tile*  Eidimba  is  developed  in  this  form  into  two  independent*  bipartite 
saddles,  separated  by  a  deep,  intervening  denticulation. 

Locality,  number  of  specimen*  examined. — Shalshal  cliff  near  Rinikin  Paiar 
Encamping  Ground  (Painkandha),  1,  Coll.  Dienor. 


13.  Ceratites  Aojtjna,  nov.  sp.,  PL  IV.,  fig.  1. 


r  of  tix  .Ml   Ii2  nun. 

H«IBl.t  of  tho  litft  whctl  42  „ 

Tbic*i»w  of  tb«  „  37  « 

Diunder  of  the  uDnbilie«»   .      31  ., 

This  beautiful  species  is  distinguished  by  high,  compressed,  and  slowly  increasing 
whorls,  overlapping  each  other  to  the  extent  of  half  their  height,  and  bordered  by 
softly  curved  lateral  parts.  The  umbilicus  is  not  completely  preserved.  So  far  as 
one  may  judge  from  the  fragmentary  state  of  the  inner  whorls,  the  shell  seems  to 
exhibit  considerable  cgrcsssion  from  the  spire  in  its  last  volution.  The  siphonal 
area  is  gently  rounded  and  not  sharply  separated  from  the  lateral  parts.  In  the 
inner  whorls  an  umbilical  margin  may  be  noticed,  whilst  in  the  last,  entirely 
chambered  whorl,  no  marked  margin  exists,  but  the  lateral  parts  bend  gradually 
and  with  continually  increasing  convexity  down  to  the  umbilical  suture 

The  last  whorl  bears  21  radially  directed,  gently  curved  ribs.  Thoy  rise  a  little 
above  the  umbilical  margin,  attain  their  greatest  height  before  reaching  the  middle 
of  the  lateral  parts,  and  flatten  out  in  the  upper  portion  of  the  sides.  They  art- 
slightly  bent  forward  near  the  siphonal  margin,  where  they  spread  considerably. 
They  do  not  disappear  completely  when  passing  the  ventral  side,  so  much  so,  that 
the  siphonal  area  in  a  longitudinal  section  shows  a  series  of  vory  flat  broad 
waves,  interrupted  by  depressions  of  the  same  shape.  Even  near  their  greatest 
height,  the  ribs  possess  rounded  edges.  They  slope  much  more  gently  towards 
the  aperture  than  to  the  reverse  side,  where  their  slope  is  steep.  They  increase  in 
height  and  thickness  as  they  approach  the  inner  extremity  of  the  body-chamber. 
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On  the  siphonal  area  thin  transverse  growth-lines  may  be  seen,  especially  in 
tho«o  places,  where  the  ribs  pass  it  in  the  shape  of  flat,  broad  folds. 

&rfwc».-The  examination"  of  the  detail*  of  the  lobe-line  is  rather  difficult  in 
consequence  of  the  bad  preservation  of  the  specimen.  In  the  shape  of  the  suture, 
Cerahte*  Arjuna  d.ffers  Considerably  from  all  the  other  mentioned  species  of  the 
Tir^JT  \  SroUP'  ^  P^ipaUataral  lobe  is  very  deep.  The  siphonal 
*addfe  and  the  two  lateral  saddles  arc  situated  on  almost  the  same  level.  Their  walls 
are  strongly  serrated  up  to  the  last  entire  arch.  The  second  lateral  saddle  is  followeil 
by  a  very  remarkable  and  long  auxiliary  lobe,  *b?Se  denticulations,  to  the  number 

hi  v.0'  Z?'™1*'!60*1'^  in  ■»»  and  The  second  lateral  looT 

but  very  bttle  deeper  than  this  auxiliary  lobe. 

Ene^S  ""tZ  °S^ciMe>»  "^^-Shal^al  cliff  near  Rimkin  Paiar 
Eneampmg  Ground,  2,  Coll.  Dioner. 

14.  Ckratites  OKrsix*.  OrpBL.  PI.  I.,  fig.  V 

1SKS.  Awmmitr*  tmiutat.  Or,,-;   ;_ .  _  ,  


AmnttmlN  tmuttiu,  Opiwi  t'llmHitalniriii-Kii  IS 

1S63,  PI  77.  Sf  •>  p.  277  ■"*">nlinigiM  to.  4w,  MwtnV.  d«  K.  bin.  BtaU.. 

consist,  of  nearlv  half  a  vdution    55,       ?  *  chambercd  Which 

practice  no  specific  J^^^Jt^TT'  * 

in  the  figure  (PI  T  «-  m  ,      >    .  assi?ned»  «  so  much  damage*  that 

extremity0.    m(  a  trai^ltn  jr^''"  f  *  ««-  at I? 

thickne.sis.limm.  ,0  28mm        ^  °f  the  ,8tter'  the  Portion  of  he* 

portion  of  the  whorl  benH  £  I.„    !  aM  almost  flat         in  the  lowiV 

quite  near  the  latter,  that  £  °  ^    11  is 

umbilical  margin  rise  simple  *   al   it «     TT  ^  the  ™"d«< 

siphonal   margin,  4  " tmi ^ ' ^  "  ^aight  Awards 

but  turn  .lightly  forward.    The  2.  aT        7,  f°m,'ng  any  tubercl«". 

intervals  and  are  sitllated  J™£ Z ^  &"cU  ^  * 
■«•.  ymmotiwally  to  «  median  plane  along  the  siphonal 

Sutures. — Thearran"eme  t  f 
but  differs  inasmuch  as  the  saddll  ^^"^Mto^tinCeratitaniMlieri, 
CeratiU,  Thnillieri,  the  denl,,   ,        c°™^bly  broader  in  our  species.   As  in 
their  .um-uits.  ^J£^^?°*  ^  wall.of  Jaaddlea  up  to 

auxiliary  ,obe  and  a  biparti^ 

Locality,  number  of  tuecim,*. 
tweit  in  the  Pateontolojricai Htf,,*      ?""wed---KuKi>&,  Spiti,  l.  Coll.  8chlagin- 
^  MuSeUID  ln  (Oppei's  type-specimen). 
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tfmarK-Stoliczka  (1.  o.  p.  57)  rightly  remarks  tbat  fragments  like  Oppel's 
Cerattte,  o„t„tm,  arc  not  worthy  of  specific  names.  He  declare*  himself  unable 
to  distinguish  it  from  Ceralite*  Thuillieri,  an  error  that  can  only  be  explained  by 
Oppel's  rather  unsatisfactory  figure.  In  thejie  two  species,  involution  and  sculpture 
are  so  absolutely  different,  that  nohody  who  has  had  Oppel's  type-specimens  in  his 
hands,  w  ill  identify  them  for  a  moment 

A  species  probably  identical  with  Ceratites  onmtus  is  Jmmouilei  lllanfonli 
Salter  (1.  c.  p.  66).  The  figure  (PI.  VI.  fig.  2),  representing  a  fragment  of  a  "some- 
what smaller  diameter  than  Oppel's  type-specimen,  agrees  very  well,  although  in 
jimmouites  JBlaufordi  the  sutures  are  not  sufficiently  preserved  and  the  first  auxi- 
liary lobo  especially  is  not  visible.  E.  von  Mojsisovies,  who  had  the  opportunity  of 
examining  Salter's  type-specimen  in  the  British  Museum  (Natural-biRtory  Museum) 
in  London,  pronounces  its  identity  with  Ceratitn  otiwitus  and  notices  its  affinities 
with  Cerat<te«  Zezianut  v.  Moja.  (Die  Cephalopoden  der  Mediterranen  Trias- 
provhu,  PI.  XXXVII.,  fig.  3,  4,  p.  «,)  from  the  "  Buchensteiner  Schiehten  "of  the 
Mediterranean  Trias. 


15.  Ckrathes  Vtasa,  nov.  sp ,  PI.  VI.,  fig.  1,  2. 

1':v»et<>r  of  (lie  (licit   170  mm. 

lUi»li!  <if  the  l»t  whorl   57  ., 

ThicVnoi."  of  (lie   45  „ 

l)ijuii?tt-r  *>f  ilie  THiibtlictae        .........  Oy  „ 

This  large  form  seems  to  be  closely  allied  to  Ceralitet  ontnltu,  Oppel,  if  it  is 
permissible  to  draw  any  conclusions  from  the  fragment,  which  Oppel  has  thought 
worthy  of  n  specific  name. 

The  slowly  increasing  whorls  leave  a  wide,  rather  shallow  umbilicus,  and  are 
distinguished  by  a  considerable  difference  in  the  shape  of  the  inter  volutions  and  of 
the  last  whorl,  containing  the  body-chamber.  The  inner  whorls  arc  very  high  and 
almost  elliptical  in  section.  In  one  of  the  specimens  in  my  collection  the  height  is 
27mm.,  with  a  diameter  of  shell  of  78mm.,  and  thickness  of  l  lram.  Thesiphonal 
part  is  quite  rounded.  In  the  last  whorl  which  overlaps  about  one-third  of  the 
preceding  one,  the  height  and  thickness  of  the  transverse  section  increase  much 
more  rapidly.  In  the  meantime  the  body-chamber  becomes  comparatively  less  com- 
pressed, and  its  ventral  area  grows  flatter. 

The  inner  whorls  are  separated  from  the  stair-like  umbilicus  by  a  perpendi. 
cular,  low  wall.  In  the  body-chamber  the  umbilical  margiu  is  marked  only  by  a 
stronger  convexity  of  the  lateral  parts. 

In  the  spe-imen  figured  PI.  VI.  fig.  1,  one-half  of  the  outer  whorl  belongs  to 
the  body -chamber. 

The  lateral  parts  of  the  inner  whorls  are  provided  with  straight,  radial  ribs, 
directed  sometimes  slightly  obliquely  forward,  and  turning  sharply  forward  near  the 
siphocal  margin,  where  they  die  out   The  ribs  are  partly  simple,  p.-irtly  bifurcate. 
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The  bifurcation  takes  place  in  the  umbilical  margin.  Frequently  the  real  ribs  are 
accompanied  by  narrow  striae-like  elevation*,  which  may  be  plainly  seen  in  fig.  2. 

The  sculpture  of  the  last  whorl  consists  of  simple  ribs  only.  They  are  promi- 
nent, roof-like,  acute,  with  sharpened  edges,  and  their  slope  is  much  steeper  to- 
wards the  aperture  than  backwards.  They  rise  near  the  umbilical  margin,  become 
gradually  more  prominent  in  the  lower  portion  of  the  lateral  parts,  where  they  are 
interrupted  by  a  Bat,  wavy  depression,  and  terminate  near  the  si  phonal  margin  in 
large,  stout  elevations.  A  section  along  the  plane  of  one  of  these  ribs  shows  an 
almost  rectangular  shape.  The  ribs  stand  asymmetrically  to  the  median  plane  in 
all  the  specimens  examined.  Their  direction  is  not  radial  as  in  Ceratitet  onuttut, 
hut  strongly  oblique,  nor  are  they  bent  forward  near  the  siphonnl  margin.  The 
intervals  which  separate  the  ribs  arc  larger  in  Ceratitet  Vyata.  In  the  last  half 
volution  the  ribs  occur  to  the  number  of  11. 

Sutures.— The  lobe-line  bears  a  considerable  resemblance  to  that  of  Ceratitet 
onuttut.  The  saddles  are  more  protracted  and  a  stronger  serration  affects  their 
walls,  leaving  but  the  uppermost  extremities  entire.  Three  auxiliary  lobes  and  two 
short,  low,  auxiliary  saddles  stand  outside  the  umbilical  suture.  The  auxiliary  lobes 
are  broader  than  in  Ceratitet  onuttut,  which  at  the  same  height  of  the  whorl  has 
but  one  auxiliary  saddle. 

Siphuucle. — In  the  specimen  figured  PI.  VI.  fig.  2,  a  siphuncle  is  seen  which 
consists  of  longitudinal  fibres  and  possesses  a  similar  aspect  to  that  found  in  Ceratitet 
Kamadtva. 

Locality,  number  of  speciment  examined. — Shalshal  cliff  near  Rinikin  Paiar 
Encamping  Ground  (Painkhanda),  6,  Coll.  Diener;  Bambanag  cliffs,  Girthi  valley,  1, 
Coll.  Diener. 

Memark» . —  Ceratitet  Vyata  is  still  more  closely  allied  to  Ceratitet  Zezianut,  E.  v. 
Mojsisorics  (Dio  Copualopoden  der  Meditorranen  Triasprovinz,  1882,  PI.  XXXVII, 
fig.  3,  4,  p.  44),  than  Ceratitet  onuttut,  Oppel.  Its  shell  is  less  compressed  than  in 
the  Mediterranean  species  and  the  last  whorl  bears  a  considerably  smaller  number 
of  ribs,  which  are  separated  by  larger  intervals. 


16.  Ckratttks  sr.  ikd.  ex.  aff.  C.  Vyasa.  PI.  VII.,  fig.  6. 
This  species,  of  which  only  the  fragment  cf  an  entirely  chambered  outer  whorl  is 
in  my  possession,  may  be  compared  with  Ceratitet  Vyata.  This  fragment,  which 
comprises  about  a  quarter  of  a  volution,  I  obtained  myself  in  the  Musohelkalk 
of  the  Sbalshal  cliff  near  Rimkin  Paiar  Encamping  Ground.  From  Ceratitet 
Vyata,  which  it  resembles  in  general  shape  and  involution  of  the  shell,  it  differs  by 
lta  sculpture  and  trapezoidal  section  of  the  whorls.  The  lateral  parts  are  almost 
flat,  rounded  only  near  the  umbilical  region,  and  diverge  considerably  towards  the 
siphonal  margin.  In  this  fragment  the  width  of  the  aperture  near  the  siphonal 
margin  is  83mm.  to  21mm.  near  the  umbilical  margin,  thu  height  of  it  being  4 
mm.    l'he  flatly  convex  siphonal  area  is  sharply  separated  from  the  lateral  parts. 
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The  ribs  are  broader  and  more  bulky  than  in  Ceratite,  Vya,a.  Tl.ey  become  rerv 
slout  near  the  jiphonal  margin.  7  oecomo  very 

^  nThC  '^""J  of  th0  sutu"»  differs  somewhat  from  Ceratite,  Vya,a  The 

lUlZl  ,  \  Zd  hMy-  T1>e  W,,0k  ''P^1  saddle  -  *  portion  of  ill 
pnnclpal  lateral  lobe  „  situated  in  the  ventral  area.    The  principal  toJtVtoZ 

SftLT?     ^.T^  ,atCral  Mdd'e  iS  ^  triparLaS  ry  lbe 

The  first  auxUmry  saddle  is  divided  by  the  umbilical  sature. 

17.  Ceratites  nov.  sp.  ind.  PI.  V..  fig.  4. 

BM  T™lneTntS(Z  b0dyc,,ambcre  f™>the  Muschelkalk  of  the  Shalshal  cliff 

Zl  „  T  n  I*™,  GroUDd  bel°n»  to  tbis  who<*  rarest  allies 

may  probably  be  found  amongst  the  Ceratites  of  the  group  of  Ceratite,  ZoUianus, 
E  v.  Mo,s  sovies  (Die  Cephalopoden  der  Mediterranen  Triasprovinz,  PI.  X.  fi. 

p.  39).  The  proportion  of  height  to  width  of  the  aperture  is  21 :  16  in  the 
smaller  of  the  two  fragment*,  28:  21  in  the  other.  The  shell  is  rather  less 
compressed  than  m  Ceratite,  Zoldianu,,  which  species  it  resembles  owing  to  it* 
slo  wly  increasing  whorls  and  the  character  of  its  sculpture.  The  lateral  parts  are 
flat,  converging  towards  the  siphoual  margin.   The  ventral  area  is  flatly  rounded. 

The  sculpture  consists  of  numerous,  tolerably  broad,  radial  ribs,  slightly  curved 
lorward  near  the  siphon«l  margin.    Most  of  the  ribs  are  simple,  in  some  of  them 
however,  a  b.furcation  occurs  in  the  lower  portion  of  the  lateral  parte.   The  points 
of  bifurcation  are  marked  by  tubercle-shaped  prominences. 

/3.  Gkoup  op  the  CERATITES  NODOSI. 
18.  (1.)  Cehatites  THrjiuJERi,'  Oppkl.  PI.  I.,  fig.  1,  2. 

18G3.  Jmmonitt,  nu,llirri,  Oyp.1 :  PakHffltolagU-ho  MitttieilunKW  ..  d.  MoKaai  <U  Kooirf.  ban.  SUnU* 
»tnitK»rt.  lflija,  PL  77.  6g.  3,  v,  377.  }  BlMV" 

18CJ.  AamtmiUt  Timllim,  Slolimk*.  afar/*,  fa.  U,ol.  Sarv.  of  India.  V..  PL  I.,  p.  &J. 
ISeu.  jtmmtwttt  TimUun,  Hoyrich  :  Abhaiwilirn.  KSmsX.  AirnJ.  d.  Win.  Ilrlio.  lSSrJ  n  loa 

Or,*,,  Ti.iUini.  S.  v.  M..j.i.oric :  M.  Cephatepod,,,  d.c  JUiiterr.oaa  TVi.,pLiaI'  p.  30. 


/?i"""'0"-  (PI.  I.  fc.  1.) 

Diameter  of  trio  »h»ll   77  mm 

H«gbt  of  (he  la«t  whorl      ...       *  •       •      .  rain. 

Tu^oftu  :  :  :  :  :  M 

Iriamcter  of  the  umbilicial   g3 

Ceratites  Thuillieri  is  one  of  the  few  species  of  this  genus  in  the  Indian  triassic 
province,  which  has  very  close  affinities  to  a  form  of  the  Alpine  Muschelkalk. 
There  is  no  other  form  among  tho  Indian  Ceratites  so  closely  allied  to  a  European 
species,  as  Ceratite*  Thuillieri  is  to  Ceratite*  tri»odo*u*,  E.  v.  Mojsisovics  (Die 
Cephalopoden  der  Mediterranen  Triasprovinss,  PI.  VIII.,  fig.  5,  6,  7,  9,  PI. 
XXXVII.,  fig.  6,  7,  p.  29). 

The  typical  form  of  Ceratite,  Thuillieri,  as  is  characteristically  shown  in  OppePs 

.U -!^*fe'*r  iu  i>T,t,pc\ 

tu        mcomvtlj  ;  the  uux  ibxiulJ  W  aa  adopted  ia  thii  Memoir.  T 
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figure  (PI.  I.,  flg.  1  of  this  Memoir),  agrees  in  general  shape  and  involution  with 
Ceratite*  trincdosas.  The  ventral  area  is  broad,  gently  rounded,  not  carinate,  and 
covered  with  thin,  slightly  forward-bent  growth-lines,  wherever  portions  of  the 
shell  are  preserved.  The  slightly  convex  l  iteral  parts  bend  with  a  strong  con- 
vexity  from  the  rounded  umbilical  margin  to  the  umbilical  suture.  The  umbilicus 
is  rather  deep  in  proportion  to  the  diameter  of  the  shell.  The  spire  imparts  a  stair- 
like  character  to  the  whorls,  which  are  sharply  separated  from  each  other. 

As  in  Ceraii'et  trinodosits,  the  sculpture  consists  of  strong,  broad  ribs,  which 
terminate  near  the  siphonal  margin  in  more  or  less  well-marked,  protracted,  forward- 
bent  tuborcles.  A  second  series  of  tubercles  coincides  with  the  umbilical  margin, 
from  whence  the  ribs  rise.  A  third  line  of  tubercles  appears  on  the  lateral  part* 
a  lit  tle  above  the  lower  third  of  their  height.  In  Oppel's  type-specimen  these  lateral 
tubercles  form  high,  much  protracted  prominences,  near  the  base  of  which  the  ribs 
often  bifurcate.  As  has  been  remarked  by  E.  v.  Mojsisovic*.  the  augmentation 
of  the  ribs  by  bifurcation  outside  the  line  of  lateral  tubercles  is,  however,  con- 
siderably less  frequent  than  in  Ceralites  trinodosu*. 

In  the  latter  species  at  least  two,  but  very  often  even  three,  marginal  tubercles 
correspond  to  one  lateral  tubercle.  In  Oppel's  type-specimen  of  Ceralites  Thuillieri, 
the  number  of  umbilical  and  lateral  tuberslcs  is  23  on  the  last  volution,  the  number 
of  marginal  tubercles  29.  In  a  second  specimen  from  Bimkin  Paiar Encamping 
Groand  the  proportion  of  the  lateral  and  marginal  tubercles  is  17 :  25,  in  a  third 
specimen  7  :  14  to  the  last  volution.  In  a  fragment  from  the  same  locality,  single 
and  bifurcate  rihB  so  regularly  alternate,  that  soven  umbilical  and  lateral  tubercles 
corre-pond  to  cloven  marginal  ones.  Another  specimen  (PI.  I.,  fig.  2)  from  Rimkin 
Paiar,  however,  exhibits  a  somewhat  different  sculpture.  In  this  specimen  the 
bifurcation  of  the  ribs  U  not  limited  to  the  lateral  tubercles,  but  occasionally 
occurs  near  the  umbilical  margin.  But  of  the  two  ribs,  rising  in  the  same  umbilical 
tubercle,  only  one  bifurcates  a  second  time  in  the  line  of  lateral  tubercles,  the  other 
remain*  undivided  and  bears  no  lateral  tubercle,  so  that  the  number  of  umbilical 
and  lateral  tuberclos  remains  equal,  as  seen  in  the  typical  forms  of  Ceralites 
ThwlUert.  In  this  specimen  the  umbilical  and  lateral  tubercles  occur  to  the 
number  of  11,  the  marginal  tubercles  to  the  number  of  22  on  one  volution. 

A  characteristic  difference  between  Cerotitts  Thuillieri  and  Ceralites  trinodosus 
consists  in  the  fact-mentioned  first  by  E.  von  Mojsisovics— that  in  Ceratite* 
Thuillieri  the  involution  of  the  whorls  takes  place  outside,  in  Ceralites  trinodosu* 
taside  of  the  spiral  line  of  lateral  tubercles. 

Sutures.— The  arrangement  of  tbo  lobe-line  is  similar  to  that  in  Ceratite* 
tnvodosu*  The  siphonal  raddlo  is  broader  and  lower  than  the  principal  lateral 
saddle  and  coincides  with  the  marginal  tubercles.  The  two  lateral  saddles  are 
narrow  and  elongated.  The  second  lateral  lobe  is  much  shorter  than  the  first 
and  stands  as  deep  as  the  two  auxiliary  lobes.  The  first  auxiliarv  saddle  is  bipartite. 
Along  the  base  of  the  first  lateral  lobe  deeply  incised  narrow  dictations  arc  risible, 
e  denticulaUons  affect  the  marginal  walls  of  the  saddles,  the  upper  extremities  of 
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Locality,  number  of  gpecimens  examined  — \r„H.  a       i  /i  ..  „  . 

in  the  Paralogical  Museum  in  Mu^0ta2?f '   P  '  V  ^  Sc,,,aSint™t. 

near  Rimkin  Paiar  Encamping  ^IZ  s  cT^    ^TT^'-  cM 

Coll.  Diener;  Sunamarg,  KashmirT  Col^ Geol'o  ^  (J°Mr)' 

;>„,„„.       .      5"  VJ0"ra,r>  J»  ^oll.  Geological  Museum,  Calcutta 

P.  66),  which  w  identified  with  C*ra/i<„  Wwi/Z/J  K?!,  ^  ,  ^  2' 
belongs  most  probably  to  CeratUea  onl,L  o  7  I  ******  (L  C"  P"  67>' 
described  and^red'by  Salter     :  P  ,  ™'  ^  <ra^ 


described  and  figured  by  Salter     ;/pTv^  ^0  D  1^ 

has  been  considered  to  li  a  v„,L \  .'•  f '     P,     ]  &sAmmo"^» 

tho  tiro  BDeciM  V  .  otoaczka  (J.  c.  p.  C7;  has  some  doubts  as  to  the  identity  of 
Muptotb.  ecus  r™*^        h^' ' ,  i  H»t  ^««Mto 

30.  (2.)  Cebatites  UimaIjAvanus,  Manford.  PI.  I.,  fig. 

.803.  ^^(^J^^^,^^^  BfBetJim3>  Nfl  n   pi  2 

Ian.  A^ilt.  ^ ,  „^  w  ^  ^  rf  ^  ^  ^  ^  ^  ^  ^ 

ZWe»«,i«, 
llwrttr  of  the  ahull 

Height  of  the  lost  .hori       .' 37  mm- 

Tl.rtne»»(th.   ;  1» 

Diiunrterof  the  umbillfu<        .       ,  14  " 

bered  indmdual  (Blanford  .  type-specimen),  ofTers  many  affinities  with  Cm,/,/,, 

I„  r,  '„l    Tn  f,     ,  !     fXXM1'  f,&-  «•  7-  P.  29).  both  in  general  shape  and 
sculpture.    In  the  last  volution  21  marginal  tubercles  correspond  to  JO  lateral 
=  Out.  e  the  ateral  row  of  tubers  a  regular  augmentation  o  t  r^ 
occurs,  pardy  by  bifurcation,  partly  by  the  intercalation  of  intermediate  ribs 
rhe  proportion  of  lateral  and  margina.  tuberc.es  is  nearly  the  same  ns  in  Cera^ 

hue  along  wluch  the  lateral  tubercles  are  arranged,  not  outside,  as  in  C„iJ 

i.  the  case  in  the  Lombardian  variety  of  Ceratites  trinodo.u,, 

lhe  ventral  part  is  provided  »ith  a  distinctly  marked  keel  as  in  Ceroid 

hcrabs  contmue  as  prolongations  whfeh  are  decidedly  bent  for.ara  P.d  towards 
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Suture*. — In  shape  and  arrangement  the  sutures  are  similar  to  those  of  Cera- 
tites Thuillieri,  Oppel,  although  I  have  not  been  able  to  prepare  them  sufficiently 
to  enable  me  to  make  out  all  details  of  their  denticulations.  One  of  the 
differences,  which  distinguish  it  from  Ceratites  irinodosut  and  Crratitet  Thuillieri, 
consists  in  the  existence  of  two  strongly  developed  auxiliary  saddles  outside  the 
umbilical  suture.  The  first  auxiliary  saddle  is  an  undivided  arch.  The  second 
auxiliary  lobe  coincides  with  the  umbilical  edge  ns  in  Ceratites  elegant.  The 
marginal  walls  of  the  saddles  seem  to  be  serrated  almost  up  to  the  summit. 

Locality,  number  of  tpeciment  examined. — Spiti  valley  (exact  locality  not 
known),  1,  Coil,  of  the  Asiatic  Society  of  Bengal  in  the  Geological  Museum  in 
Calcutta. 

Remarks. — Blanford,  who  first  established  the  present  species,  has  himself 
now  identified  it  with  CeratUet  Thuillieri.1  Stoliczka  also  enumerates  it  in  his 
list  of  synonyma  of  Ceratites  Thuillieri  (1,  c.  p.  56),  In  the  foregoing  description, 
based  on  the  examination  of  Blanford  s  type-specimen,  the  reader  will  find,  I  hope, 
sufficiently  good  reasons  for  considering  CeratUet  Jlimatauanut  a  proper  species. 


20.  (3.)  Ceratites  Kamadeva,  nov.  sp.  PL  V.,  fig.  1. 

Dimmtioiu. 

Dnmrter  of  tbe  ibclt   90  mm 

H*igM  0r  tb»  lw".  »h*Tl   *3  ., 

TkirlciMwof tie  „    31  „ 

  31  ,. 


This  beautiful  species,  of  which  I  have  but  one  entirely  chambered  speci- 
l  in  my  collection,  resembles  in  its  sculpture  Ceratites  tubnodosus,  E.  v.  Moj- 
(Die  Cepbalopoden  der  Mediterranen  Triasprovina,  1882,  Taf.  X ,  fig.  9, 10, 
11,  p.  33),  whilst  in  general  shape  and  involution  of  the  shell  it  differs  remark- 
ably from  the  Mediterranean  form.  The  whorls  are  much  less  involute,  and  increase 
more  rapidly  in  height  and  thickness.  In  the  specimen  figured,  the  height  of  the 
last  whorl  increases  from  32  to  43  mm.,  the  thickness  from  24  to  34  mm.  for  one 
half  of  the  last  volution.  The  transverse  section  is  almost  rectangular.  The  flat 
ventral  area  is  sharply  separated  from  the  lateral  parts. 

Like  CeratUet  eubnodotut  and  CeratUet  nodosus,  the  well-known  fossil  type 
of  the  German  Muschelkalk,  this  species  possesses,  in  its  adolescent  stage,  strong 
umbilical  tubercles  and  n  well-marked  umbilical  edge.  In  later  stages  of  growth 
tho  umbilical  tubercles  completely  disappear,  the  umbilical  edgo  becomes  gradually 
rounded,  and  the  lateral  j»arts  slope  in  a  decided  curve  towards  the  umbilical 
suture. 

The  ornamentation  of  the  lateral  part*  is  especially  remarkable.  Strong,  radial 
ribs,  which  become  slightly  flexuous  near  tho  sipbonal  margin,  cover  the  upper 
portion  of  the  sides  and  terminate  in  tubercle-shaped  prominences,  a  little  above 

1  F«l*eotetogy  of  Kili.  p.  108. 
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^"-^^  or  lateral 

b«  been  ^UaJS^^^^8^^  in  as 

dope  more  gently  on  the  sid^LTu      8eC,'°n  °f  th°  ribs  is  rounded- 
is  Vteepe,  *£%  ^^^t^  1^  tLanon  the  ™™  *»*  which 
oblique*  protracted  X  cts.  "J    ^  T^, *  A«™#J 

is  equal.    Immediate  ribs!  «  °  lat<?Pftl  and  mar8inal  tub*»^ 

nn#;  ^  •   +u  ribs,  as  they  occur  in  Ceratites  »«bnodo*n»  have  not  Wn 

noticed  m  the  present  specimen  Most  of  tho  -iho  k„  ««t'"0«<""*  nave  not  been 
between  thclairat  and  marginal  tutll  h  ,, ,  m™  more  Pro™t  half,  way 
to  i™™*  »k    i  marginal  tubercles,  but  not  sufficient  prominences  are  formed 

iTelilh  r'1"  ?  1  SCe°nd  °hain  °f  kteral  tub™les  ™«  ribs  do  not  S 
over  the  siphonal  area,  which  remains  entirely  smooth.  P 

Witudin,  frequently 

or  omf     t-rtri"  ? agre*s      th°  ^  «* 

of  some  Arctic  Cerat.tes  gmnby  E.  v.  Mojsisories  ("Ueberdie  Structur  des  Sipho 
bmc.mgen  tnad.schcu  Ammoneco,"  Neues  Jahrbuch  f.  Mineralogie  1888,  Ed ilL, 

dividfn  iTr?0,?11011?1  ,0be  U  distiD^ished  b?  it.  rather  high  position  and- 
droded  by  a  high,  delicately  serrated,  siphonal  tubercle.  The  saddles  are  serrated 
up  to  the,r  ap,ecs  which  form  entire  arches.  The  siphonal  saddle  is  shorter  than  the 
principal  lateral,  hut  higher  than  the  second  lateral  saddle.  Tho  base  of  the  first 
•axillary  obe  ends  in  two  sharp  points.  Two  auxiliary  saddles  are  situated  outside 
the  umbilical  suture. 

Locality,  number  of  »peeimen»  examined. -Shnlshal  cliff  near  Rimkio  Paiar 
JSncamping  Ground  (Painkhanda),  1,  Coll.  Diener. 

21.  (t)  Ceratitbs  Kcvera,  nor.  sp.  PI  V.,  fig.  2. 

Di.n.et,rofthe.bcll    ....  ,,„„ 

Wersht  of  «,«  lut  whorl   33 

Tl.iclnM.  r>f  tie   21  " 

DiiHneUr  of  th.  ■ 


fhis  species  somewhat  resembles  Ceratitet  Thnillieri,  Oppel,  in  general  shape 
of  the  shell,  involution  and  sculpture.  Tho  whorls,  however,  increase  more  slowly 
than  in  the  latter  species.  The  ventral  area  is  flat  and  sharply  separated  from  the 
lateral  p»rts,  as  in  Ceratita  Komadeva.  The  inner  whorls  are  but  imperfectly 
preserved.  Near  the  inner  extremity  of  the  last  whorl  tho  sculpture  of  the  lateral 
parts  is  formed  by  bifurcate  ribs,  which  rise  from  tho  umbilical  margin,  and 
bifurcate  ir.to  strong  lateral  tubercles.   This  series  of  lateral  tubercles  stands  a  little 
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above  the  lower  third  of  the  height  of  the  last  whorl.  In  later  stages  of  growth  the 
ribs  remain  undivided.  They  terminate  in  stoat,  marginal  tubercles,  which  are 
prolonged  in  the  direction  of  the  aperture. 

The  involution  of  the  whorls  takes  place  far  outside  the  spire  of  lateral 
tubercles,  and  near  the  lower  third  of  the  distance  bctwecu  the  lateral  and  marginal 
tubercles. 

The  only  specimen  available  is  somewhat  distorted  and  drawn  out  like  all  speci- 
mens from  Kalapani,  and  is  entirely  chambered. 

Suture*. — There  are  decided  differences  between  our  species  and  Ceralites  Thuil- 
lieri  in  the  arrangement  of  the  lobe-line.  The  lateral  lobes  are  considerably  enlarged 
at  their  base,  whilst  they  contract  towards  their  upper  portion.  The  principal  lateral 
lobe  shows  plainly  deep  digitations,  which  affect  likewise  the  marginal  walls  of  the 
saddles.  The  extremely  short  siphonal  saddle  coincides  with  the  marginal  tubercles. 
Tho  principal  lateral  saddle  is  oblique,  and  slopes  towards  the  marginal  side.  The 
first,  serrated,  auxiliary  lobe  is  followed  by  a  bipartite  auxiliary  saddle,  and  a  long 
sutural  lobe,  which  is  intersected  by  two  deep  indentations. 

Locality,  number  of  epeciment  examined—  North  of  Kalapani,  Kali  Eiver 
valley  (Byans),  1,  Coll.  Griesbach. 
• 

y.  Group  op  the  CEBATITE8  SUBROBUSTI. 
22.  (1.)  Ceeatitbs  trbncus,  Oppel.  PI.  I.,  fig.  7. 

1865.  Amanita  trumcut,  Oppol :  PaljMmtalqpjehe  MitUi*  PI.  SO,  fig.  3,  p,  292. 

18S2,  CtrotiUt  tnnnu,  K.  t.  MojbuotIm  ;  U»  Cspli&lofoden  iet  Medjl»rr»i»n  TriwpnmDi.  p»  U. 

188«.  CtraUlti  tntnw,  K.  T.  MojelMnrxa  :  Arktuohc  TriufAunea,  p.  41. 

Oppel's  type-specimen  is  the  fragment  of  an  outer  whorl,  consisting  of  four 
chambers,  distinguished  by  an  almost  elliptical  section.  The  thickness  of  the 
whorl  is  34  mm.,  its  height  above  the  umbilical  suture  40  mm.  The  lateral  parts 
curve  gradually  towards  the  umbilical  suture,  as  well  as  towards  the  siphonal  area, 
and  are  separated  from  both  of  them  by  a  sharp  border.  The  ventral  area  is  broad 
and  flatly  rounded.  If  one  may  judge  from  the  curve  of  the  fragment,  the 
involution  of  the  whorls  seems  to  correspond  approximately  to  that  of  Ceratitet 

The  sculpture  of  the  fragment  is  very  remarkable.  The  lateral  parts  are  pro- 
vided with  strong,  radial  ribs,  which  begin  near  the  umbilical  margin  as  faintly 
marked  folds,  and  terminate  near  the  siphonal  margin  in  very  stout,  prominent 
tubercles.  A  second  row  of  lateral  tubercles  of  equal  site  and  knob-like  shape,  coin- 
cides with  the  lower  third  of  the  height  of  the  sides  of  the  whorls.  The  intervals 
between  tho  rocf-like  ribs,  form  regular  arches  in  their  transverse  sections,  as  in 
Ceratitet  Bidimba.  To  a  median  plane  through  the  siphonal  area  the  ribs  stand 
asymmetrically. 

Sutures. — The  extraordinarily  long  principal  lateral  lobe  is  much  deeper  than 
the  siphonal  and  the  second  lateral  lobe.  The  large  rounded  saddles  are  similar  in 
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strongly  developed  dictations  at  their  base  Tw„  !r  *™  Prov,ded  ^^eep, 
auxiliary  saddle  stand  «nt.M. «.       u?  auxiliary  lobes  and  one  simple 

aerrateT  8tand  ^  tie  umMUcal  .nture.   The  second  auxiliary  lobe' is 

inth^^T-^^ >peCimen'  Spiti.l,  CoU.Scblaaintweit 

in  the  Palaontological  Museum  in  Munich,  Oppel's  type^ecimen.  ntaS'ntWeit' 

itemarfc.-According  to  the  opinion  of  E.  yon  Moisisovics  (ArUi^  t  - 
faunen,  p.  21),  CeratiU.  truvcu.  belongs  to  the  group  o   Z  , 

28.   (2.)  Cibatites,  nov.  sp.  ex  aff.  C.  SuBaoBrsrus.  PI.  V.,  fig.  6. 

This  fragment  of  an  entirely  chambered  outer  whorl  does  not  nermit  «w 
-easu-mentsof .Is  dimensions.  The  height  of  the  whorl  .ti^L^Tn  mm 
the  thKkness  12  mm.   The  whorls  are  higher  than  in  CeraUteS.ubrolJu,  By 
Mojs^vjcs  (Arkhsche  Tria.faun.n.  PI.  VI,  fig.  1,  p.  44),  to  which  !' 
closely  alhed,  especudly  with  reference  to  its  sculpture  and  sutures. 

The  lateral  parts  are  strongly  convex  and  bent  towards  the  umbilicus  in  a  steer, 

K  ,7  ??!         "  8°meW,,at  rai8ed  in,°  the  8baPe  of  *  """dish  keeT 

Near  the  rmddle  of  then-  height  the  sides  bear  very  prominent  umbilical  tubercles^ 

he  numcrica  proporhon  of  seven  to  one-half  of  the  outer  whorl.  From  these  umbilical 
tubercles,  distinctly  marked  ribs  run  towards  the  umbilical  suture,  as  well  as  towards 
the  siphonal  margin,  where  they  terminate  in  strong  tubercles.  In  the  present  fn* 
ment  a  bifurcation  of  the  ribs  occurs  three  times  in  the  umbilical  E«  % 
marginal  correspond  to  5  umbilical  tubercles.  ,  ' 

Sutures.— The  arrangement  of  the  sutures  is  very  similar  to  that  in  Ceraiitet 
aubrobu»lut,  with  the  exception  of  a  second  auxiliary  lobe  which  is  situated  outside 
the  umbilical  suture.  Only  a  part  of  the  second  lateral  lobe  is  placed  within  the  um 
bilical  margin,  whilst  the  umbilical  tubercles  are  divided  by  the  inner  margin  of  the 
principal  lateral  saddle.  The  siphonal  saddle  coincides  with  the  marginal  tubercles  as 
m  Ceratite,  mbrobuttu*.  The  siphonal  lobe  is  less  deep  than  the  principal  lateral 
lobe.  The  lobes  are  deeply  serrated  at  their  base.  The  indentations  reach  almost  to 
the  upper  extremities  of  the  saddles,  which  alone  remain  entire,  whereas  in  C«ra(ites 
mbrobwtus  a  lower  stage  of  development  is  marked  by  its  less  deeply  serrated 
lobes  and  entire  saddles.  In  the  siphonal  lobe  of  the  present  species  7  denticula- 
tions  are  counted  on  each  side  of  the  siphonal  tubercle,  and  8  in  the  principal  lateral 
obe. 

Locality,  number  of  tpecimem  examined.— Right  border  of  Topidun-m  valley 
near  Topidunga  Encamping  Ground  (Johir),  1,  Coll.  Diener.  ° 
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24.   (3  )  Ceraotes  sp.  ind.  et  aff.  C.  Middendorfi.  PI.  V,  fig.  7. 

Duun«ler  of  Hit  t<ue\\   37  mm. 

H<^(t  of  th*  latt  whorl  15  •• 

ThioknCM  of  Uio  M     ,  i*  " 

The  only  individual  of  this  species,  which  was  collected  by  myself  in  the  Mu- 
schelkalk  of  the  Shakhal  cliff  near  Rimkin  Paiar  Encamping  Ground,  is  unfortunately 
in  too  bad  a  state  of  preservation  to  allow  of  any  specific  determination.  In  its  general 
shape  it  agrees  perfectly  with  Ceratite*  Middendorfi,  Graf  Keyserling,  from  the 
Siberian  Trias'.  Its  transverse  section  resembles  tliat  of  the  specimen  figured  by 
E.  v.  Mojsisovics  in  PI.  II.,  fig-  13.  The  lateral  parts  are  greatly  rounded,  but 
become  strongly  curved  towards  the  siphonal  area.  The  height  and  width  of  the 
aperture  arc  the  same.  The  umbilical  margin  is  marked  by  a  strong  convexity  of 
the  sides  and  by  prominent  tubercles,  of  which  there  arc  four  in  the  last  half 
volution.  In  the  siphonal  area  transverso  wrinkles  may  be  noticed.  The  inner 
whorls  are  not  preserved. 

Suture*.— Unknown. 


8.  Gboup  op  tiie  CERATITE8  GEMINATI. 

26.   (1.)  Ckeatites  nov.  sp.  isd.  PI.  V.,  fig.  3. 

The  only  and  rather  imperfect  fragment  of  this  highly  interesting  species,  is 
distinguished  by  a  true  keel,  bordered  by  marked  furrows.  The  proportion  of 
height  and  thickness  in  a  transverso  section  is  as  8  :  fi.  The  siphonal  area  is  com- 
paratively narrow,  the  sides  are  moderately  rounded. 

The  sculpture  of  the  lateral  parts  consists  of  numerous,  nearly  straight  ribs, 
bont  slightly  forward  near  the  siphonal  margin.  The  umbilical  region  is  not  suffi- 
ciently well  preserved  to  decide  whether  tho  ribs  remain  undivided,  as  I  believe, 
and  as  is  represented  in  my  figure  (PI.  V.  fig.  3)  or  whether  some  of  them  bifurcate 
near  the  umbilical  margin. 

In  the  present  specimen  the  sculpture  is  interrupted  by  five  transitional  mouth- 
borders,  which  rise  in  the  umbilical  region  from  the  fore-part  of  the  ribs,  pass  over 
the  latter  themselves  near  the  siphonal  margin,  in  the  shape  of  strongly  developed 
parabolic  ears,  and  bending  obliquely  forward  terminate  towards  the  siphonal  area. 
Sutures. — Not  known. 

Locality,  number  of  specimen  exa«it»«i.-8halshal  cliff  near  Rimkin  Paiar 
Encamping  Ground,  1,  Coll.  Diener. 

Remarks. — No  close  relationship  seems  to  exist  between  this  form  and  the  rest 
of  the  species  of  this  group,  described  by  B.  v.  Mojsisovics  from  the  I 
Muschelkalk. 

1  E.  t.  Mojiiwric.:  Arktiaelw  TriwCnan,  I-  o.  PI.  II,  6g.  12, 13,  p.  3a 
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26.  (2)  Ceratitis  sp.  ind.  (?)  PI.  V.  fig.  5. 

It  seems  rather  doubtful  whether  it  may  be  permissible  to  look  upon  this  frag- 
ment of  a  body-chamber,  as  belonging  to  the  group  of  the  Ceratitct  geminati.  A 
greatly  corroded  elevation  in  the  middle  of  tho  ventral  area  may  be  supposed  to 
represent  a  keel,  as  in  a  transverse  section  no  separating  area  or  fissure  is  visible 
between  it  and  the  rest  of  the  shell.  It  may  prove  to  be  an  inorganic  deposit, 
however,  which  docs  not  belong  to  the  shell  at  all. 

The  lateral  parts  are  low,  flat  and  sharply  separated  from  the  broad  ventral 
area.  Tho  siphonal  part  is  strongly  convex.  The  ribs  rise  from  faint  prominences 
near  the  umbilical  margin.  Their  direction  is  radial  in  tho  lower  portion  of  the 
lateral  parts,  where  they  swell  into  slight  tubercles.  In  the  upper  portion  of  the 
sides  they  become  falciform,  and  are  strongly  bent  forward  near  the  siphonal  margin. 
They  gradually  die  out,  when  passing  over  to  the  ventral  area.  Between  two 
principal  ribs  an  intermediate  one  is  intercalated,  which  runs  in  a  falciform  direc- 
tion towards  the  lateral  tubercles,  but  without  joining  them  completely. 

The  proportion  of  height  and  thickness  of  the  aperture  is  26  :  20,  the  height 
of  the  (doubtful)  keel  not  counted. 

Sutures—  Not  known. 

Locality,  number  of  specimens  Mon»<«ecf.— Bambanag  cliffs  (Girthi  valley),  1, 
Coll.  Diener. 


Sub-genus:  DANUBITES,  E.  v.  Mojsisovics. 

The  sub-genus  Danubites  was  established  by  E.  v.  Mojsisovics  (Die  Cepbalopo- 
den  der  Hallstiettcr  Kalkc  Vol.  II.,  1893,  p.  398)  for  the  two  sections  of  the 
Ceratitet  obsoleli  and  Ceratites  Floriani;  distinguished  by  barely  overlapping 
whorls  and  a  transverse  sculpture,  very  similar  to  that  in  Celliles,  E.  v.  Mojsisovics. 
Danubites,  already  known  in  the  Mediterranean  and  Arctic-l'aciGc  Trias,  attains  a 
certain  importance  in  the  lower  Trias  of  the  Himalayas,  which  I  may  note  in  anti- 
cipation of  the  publication  of  n  monograph  on  the  Cephalopoda  of  the  Himalayan 
lower-triassic  deposits.  In  the  Muschelkalk  of  the  main-region  it  has,  however, 
only  one  typical  representative  Danubites  Dritarashtra,  which  is  very  closely 
allied  to  the  Mediterranean  group  of  Danubites  Floriani,  Mojs.  Both  its  transverse 
sculpture,  which  consists  of  single  radial  ribs,  confined  to  the  lateral  parts  and  in- 
terrupted by  a  thin  thread-like  siphonal  keel,  and  the  remarkably  great  distance  of 
its  septa,  mark  peculiar  characteristics  of  our  Indian  species  and  of  the  Mediterra- 
nean  forms  of  this  group. 


•  ftHUh.  Fhrini  ™  origins  ritri  with  CMC*  by  S.                    (D-  CepU^  *r 
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1.  Danpbitbs  Dbitabashtea,  HOT.  sp.  PI.  VIII.  fig.  1. 

Dimttitiett- 

Dituwtar  of  th»  «beU  **  ""»• 

Height  o£  tb»  laet  whori  "  *  h 

Thickam  of  th*  „     „   10  „ 

L>jhiuf't«ff  of  the  nmbilioni  ....«»« 

This  form,  belonging  to  the  Mediterranean  group  of  Danubitet  Floriani,  v. 
Mojsisovics,  is  distinguished  by  its  numerous,  very  slowly  increasing  whorls.  Even 
Danubitet  retrortm,  E.  v.  Mojsisovics  (Die  Cephalopoden  der  Mediterranen  Trias, 
provinz  PI.  XXXIV.  fig.  S,  p.  146),  which  in  this  respect  bears  a  greater  affinity 
to  our  species  than  any  other  form  of  this  group,  possesses  only  a  smaller  number 
of  whorls  in  specimens  of  the  same  diameter. 

The  whorls  ovorlap  each  other  but  very  slightly.  They  are  higher  than  broad  in 
full  grown  specimens,  whilst  in  young  individuals  a  transverse  section  is  of  equal 
height  and  width.  The  ventral  area  is  steeply  rounded  and  provided  with  a  median, 
thin,  thread-like  elevation,  taking  the  place  of  a  keel.  The  front-view  of  the  specimen 
figured  in  PI.  VIII.,  fig.  1,  does  not  give  a  correct  idea  of  its  shape,  the  specimen 
being  slightly  distorted  and  drawn  out  so  much,  that  its  vuntral  part  looks  rather 
unnaturally  sharpened.  An  examination  of  the  body-chomber  of  this  and  other 
specimens  clearly  shows,  that  the  siphonal  area,  although  more  convex  than  in 
Danubitet  Floriani,  E.  v.  Mojsisovics  (1.  c.  PI.  XXVIII.  fig.  5,  6,  7,  XXXI.  fig. 
4,  p.  145),  is  not  sharpened.  Tho  existence  of  a  delicate,  tbroad-like  keel  imparts, 
it  is  true,  to  the  siphonal  area  the  character  of  a  somewhat  obtuse  edge,  owing  to 
its  rather  steep  convexity.  It  seems  doubtful,  however,  whether  the  oblique, 
elliptical  shape  depends  entirely  on  a  later  deformation  through  pressure,  as  it  is 
peculiar  to  all  the  specimens  examined.  But  as  specimens  of  different  species 
from  the  same  locality  exhibit  also  this  drawn  out  elliptical  shape,  being  imbedded 
in  soft  calcareous  shalea,  subjected  to  cleavage,  this  form  may  possibly  be  consi- 
dered as  accidental,  and  not  characteristic  of  the  species. 

The  lateral  parts  bend  towards  tho  umbilical  suture  in  a  Tery  steep  curvo. 
They  are  covered  with  numerous,  strong,  simple,  radial  ribs  whioh  correspond  on 
both  sides  of  the  siphonal  keel.  Tho  ribs,  of  which  about  35  are  situated  in  one 
volution,  are  all  singlo  near  the  umbilical  margin,  already  strongly  developed,  and 
then  swell  out  to  their  greatest  elevation  in  tho  middle  portion  of  the  sides.  In 
the  lower  portion  of  tho  lateral  parts  they  are  narrow  and  terminate  in  a  rounded 
edge.  Near  the  siphonal  margin  they  become  considerably  enlarged,  as  their  ele- 
vation decreases.  On  both  sides  of  the  median  siphonal  keel,  the  sculpture  is 
interrupted.  In  the  specimen  figured,  PI.  VIII.  fig.  1.,  tho  last  half  of  the 
outer  whorl  belongs  to  the  body-chamber. 

SHtttre»  — Very  similar  to  those  of  Danubitet  Floriani,  but  the  denticulations 
at  the  base  of  the  lobes  are  more  developed.  Tho  siphonal  lobe  ends  in  two  points ; 
the  principal  lateral  lobe  is  serrated  up  to  the  middle  of  the  height  of  the  bordering 
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lateral  saddle  P  ^  881,(1,6  "  ta*er  thaD  tho  PriuciPal 

lowcd      ,b  ,  t  flrreimenti0ned  ab™«  th«  of  th'e  two  last  septa/fol- 

lowed  by  the  body-chamber,  is  8  mm. 

Locality  number  of  specimen*  ^mtwrf.-Utadurrha-Pass  (Jobdr),  in  dark 
calcareous  shales,  3,  Coll.  Diener.  V 

J?m«r*«.-In  iWifc,  Dritarathtra  the  lobe-line  has  attained  a  somewhat 
higher  stage  of  development,  than  in  any  form  of  the  Mediterranean  group  of 

""""'m.  v   Moj8i«mot  ("  Lber  em.go  Japanische  Trias-Fossilien  »  1.  c.  p.  169, 
yo^degpMr°m  ^  TriM  °f  JaPaD'  ^  ta  ^ 

8ub.genns:  JAPONITES,  E.  t.  Mojsisovics. 
In  his  memoir  on  some  triassic  fossils  from  Japan,  E.  von  Mojsiso? ics  de- 
scribed and  figured  a  species  of  Ceratitet,  Ctraiitet  plampliootut  '  distinguished  by 
a  sculpture  peculiar  to  tbo  Dinarites  or  Ceratitet  ipimplicati  and  by  dolichophyllio 
sutures.  This  species,  with  which  may  be  compared  Ammonilet  runcinatut,  described 
and  figured  by  Oppel  in  1365'  is  considered  now  by  E.  v.  Mojsisovics  to  be  the 
type  of  a  special  sub-genus,  Japonitet.' 

According  to  the  diagnosis  of  Japonitet  planiplicatut  the  following  may  be 
pointed  out  as  sub-generic  characters.  Diseoidal,  flat  shell,  consisting  of  very  nu- 
merous, slowly  increasing  whorls,  overlapping  each  other  but  little,  a  wide  umbili- 
cus, a  sculpture  similar  to  that  of  the  Dinaritet  ipimplicati,  completely  interrupted 
near  the  siphonal  area,  dolichophrllic  sutures,  a  remarkable  disproportion  in  the 
development  of  the  high,  deeply  incised  principal  saddles  and  the  low  auxiliary 
saddles,  scarcely  surpassing  the  dimensions  of  the  larger  denticulations  at  the  base 
of  the  principal  lobes.  Another  character,  which  the  forms  included  in  this  sub- 
genus have  in  common,  is  the  club-like  shape  of  the  lateral  saddles  which  become 
enlarged  in  their  upper  portions. 

In  the  Indian  triassic  province  the  sub-genus  Japonitet  is  represented  by  three 
species,  Japonitet  runcinatna,  Oppel,  Japonitet  Svgriva,  nov.  sp„  Japonitet  Chandra, 
nov.  sp.  Of  these  Japonitet  Sugriea  is  very  closely  allied  to  Japonitet  pla*i- 
plioatut,  Mojs.,  from  the  Trias  of  Japan,  especially  if  wo  consider  the  develop- 
ment  of  the  tuturea. 


I  Oritota  i  bcnuiwgtben  to..  K.  t.  Moj.i.otU.  una  M.  N,uu.»rr.  Vol.  VIL  Wien,  1888,  PL  IV.  p  170 
»  J.  Opp.1,  PJ««t.  Mittb.  Vol.  I.  P].  84,  Sg.  2,  p  490. 
£.,.  Mojri*,^  -  Di«  CcphilopcU  d«r  HJlrtrftar  Kdk.,*  IL  ISM,  p.  3,  503,  U04. 
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Japonitet  forms  probably  a  faunistic  element  exclusively  peculiar  to  the  Arctic- 
Pacific  and  Indian  triassio  provinces,  although  this  fact  is  not  yet  beyond  every 
doubt.  Among  the  Ceratiltdce  from  the  Bosnian  Muschelkalk,  described  by  F.  v. 
Hauer  (Beitrilgo  zur  Kenntniss  der  Cephalopoden  aus  der  Trias  von  Bosnien.  I. 
Neue  Funde  aus  dem  Muschelkalk  von  Han  Bulog  bei  Sarajevo.  Denkschr.  Kais. 
Akad.  d.  Wis*,  in  Wicn,  Math.-Nat  CI.  LIX.,  1392),  Ceratitet  tlnatut  (1.  c.  PI. 
IV.  fig.  1,  p.  263),  Ceratitet  labialua  (PI.  V.  fig.  1,  p.  266),  Ceratitet  evoltent 
(PI.  V.  fig.  3,  p.  265)  particularly  resemble  Japonitet  in  their  involution, 
sculpture  and  struoture  of  the  lobe-line.  On  the  other  band,  the  existence  of 
labiro  or  contractions  of  the  inner  whorls  of  Cerat ilea  Ubiatnt  seems  to  point  to 
a  close  affinity  between  the  three  species  mentioned  above,  with  the  genus  Proteitet, 
completely  isolated  up  to  now  in  the  triassic  deposits  of  Bosnia.  Neither  has  the 
occurrence  of  longitudinal  striae  in  the  sculpturo  of  Ceratitet  labiatut  and  Ceratitet 
striatut  been  noticed  in  any  of  the  species  of  Japomtea.  The  relationship  of 
Proteitet  to  tho  group  of  Ceratitet  decrescent,  v.  Hauer  (Die  Cephalopoden  des 
bosnischeuMuschelkalkesvon  Han  Bulog  bei  Sarajevo.  Denkschr.  Kai*.  Akad.  d. 
Wiss.  Wien  LIV.,  1887  PI.  V.  fig.  3,  p.  24),  closely  allied  to  Ceratitet  evolvent, 
has  been  clearly  pointed  out  by  1\  v.  Hauer  himself. 

1.  JATOKITBS  StTGBIVA,  HOY.  sp.  PI.  VII,  fig.  1. 


Dijuaottr of  the  •bell    .       ■       .       .       ■       .       .       .  •  1 1 4  mm. 

Kvielit  of  tho  hurt  whorl  30  „ 

TfcickiMea  ofthf  „      „   20  ., 

Di&mttrr  of  tho  umbilical     .........        *I0  ^ 

ThtkD  n»  }  of  lb* '",  wtorl  111  °">  P1**  of  ita  enatwl  »ppl">«tiM     .       .  J  *  *  " 

CotTOspaidiiy  <3i»wt*r  of  tho  iholl  03  „ 

Corr«|)n«xUii|{  di»m«t«rof  tht  «nbili«n>  48 


In  involution,  sculpture  and  arrangement  of  the  sutures  the  present  speoies  is 
closely  allied  to  Japonitet  ptaniplicatut,  v.  Mojsisovics  (I  c.  PI.  IV.  p.  170) 
from  the  triassic  slates  of  Okatsuhama  in  Japan.  Japonitet  Sugrita  is  distinguished 
by  the  obliquely  elliptical  shape  of  its  shell,  more  slowly  increasing  whorls,  which 
overlap  each  other  scarcely  to  the  third  part  of  thoir  height,  and  a  wider,  and 
shallower  umbilicus. 

The  greatest  thickness  of  the  cordiform  transverse  section  coincides  with  the 
umbilical  margin.  The  sides  are  curved  into  a  pointed  arch  and  converge  into  a 
sharp  siphonal  area.  In  Japonitet  ptaniplicatut  the  siphonal  part  is  sharpened  in  a 
similar  manner,  although  in  the  specimen  from  Japan  it  seems  rather  difficult  to 
decide  how  much  of  this  is  owing  to  the  distortion  and  compression  in  the  soft 
matrix.    Tho  umbilionl  margin  is  low  and  steeplv  rounded. 

The  inner  whorls  have  suffered  considerably  owing  to  the  matrix  having 
splintered.  In  some  places,  however,  the  sculpture  is  clearly  visible.  It  consists 
of  very  flat,  broad  folds  separated  by  intercostal  intorvals  of  equal  size.  In  the  last, 
entirely  chambered  whorl  the  intercostal  intervals  can  only  be  traced  in  the  lower 
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portion  of  the  lateral  parts  as  very  flat,  radial  furrows.  They  are  more  numerous 
hut  less  strongly  developed  than  in  Japonitet  planiplicatut,  which  otherwise  possesses 
the  same  simple  sculpture,  peculiar  to  the  spiui plicate  Dinariles  aod  Ceratitet  of  the 
Arctic  Trias.  The  broad,  flat  folds,  of  which  there  are  about  20  in  the  last  volution, 
are  somewhat  more  prominent  near  the  umbilical  margin,  but  are  still  very  far 
from  forming  the  tubercle-shaped  elevations,  which  occur  in  a  very  large  number  of 
tpiniplicati.  The  upper  portion  of  the  lateral  parts  is  perfectly  smooth.  No  fold 
touches  the  siphonal  edge.  In  the  inner  circuits  the  sculpture  is  rather  more 
strongly  marked  than  in  the  last  whorl. 

■Swfwrvr*.— Both  in  the  arrangement  and  in  the  details  of  the  dolichophj llic 
sutures  there  is  great  similarity  to  Japoni/es  planiplicatut.  The  siphonal  lobe  is 
narrow  and  extraordinarily  short,  provided  with  three  sharp  points  at  its  base  and 
divided  by  an  unusually  high  siphonal  tubercle.  The  Biphonal  saddle  is  more 
slender  than  in  Japonitet  planiplicatut  and  lower  than  the  principal  lateral  saddle. 
The  two  lateral  saddles  are  enlarged,  club-shaped  above,  and  one  is  provided  with 
large  digitations.  A  phylloid  prominence  is  noticed  at  the  inner  margin  of  the  second 
lateral  saddle.  The  reduced  auxiliary  saddles  are  in  sharp  contrast  to  the  large 
principal  saddles  owing  to  their  rudimontary  development.  In  the  broad  umbilical 
lobe  three  auxiliary  saddles  may  be  distinguished,  among  which  the  central  one 
is  bipartite.  The  principal  auxiliary  lobe  terminates  in  two  points  and,  as  in 
Japonitet  planiplicatut,  is  placed  lower  down  than  the  bipartite  second  lateral  lobe. 
The  principal  lateral  lobe  is  the  deepest  and  ends  in  a  central  point. 

Locality,  number  of  specimen*  examined. — ShaUhal  cliff  near  Rimkin  Paiar 
Encamping  Ground,  1,  Coll.  Diener. 

2.  Japonites  Chandea,  nov.  sp.  PL  3L,  fig.  4. 


of  the  ■Ml    17  mm 

H««U  of  tko  W  «b«l   »  ,. 

  S1  » 

roftbonnbiltcu   38  ., 


Like  the  preceding  species,  Japonitet  Chandra  possesses  a  discoidal  shell, 
consisting  of  numerous  whorls,  overlapping  each  other  scarcely  to  one  third  of  their 
height,  and  a  wide  umbilicus.  It  differs  remarkably,  however,  in  shape  from 
Japonitet  Sugriea,  by  its  normal  spiral.  The  transverse  section  is  alike  in  both 
species,  of  nearly  equal  height  and  thickness,  and  in  the  shape  of  a  pointed  arch, 
with  slightly  curved  sides.  The  siphonal  area  is  highly  rounded  near  the  beginning 
of  the  last  whorl,  but  sharpened  in  the  body-chamber.  The  whorls  have  their 
greatest  thickness  near  the  umbilical  margin,  which  is  higher  than  in  Japonitet 
Sugriva,  and  imparts  to  the  umbilical  region  a  less  shallow  character. 

Three-fourths  of  the  last  whorl  belong  to  the  body-chamber.  In  the  outer 
extremity  of  the  List  whorl  the  mouth-border  seems  to  be  marked  by  a  falciform, 
wavy  transverse  plane  in  the  matrix.  But  as  it  coincides  with  a  plane  of  cleavage, 
crossing  the  whole  specimen,  it  may  perhaps  bo  accidental  only. 
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Tbe  sculpture,  visible  only  in  the  last  whorl,  consists .  of  extremely  delicate  wavy 

J£L  b'end  ^^^Z^^^^ 
surface  of  the  specimen  is  part.ally  corroaed, 
«rPHerved  only  in  the  place  noted  in  the  figure. 

,    «.    i.wita  first  auxiliary  lobe  can  be  clearly  distinguished.  Japom/» 

In  of  ft .\Ld  lateral  lobe,  which  is  placed  lower  than  tbe  first  auxi  «, -tota. 
Z  low  potion  of  the  fin*  auxiliary  lobe  in  tbe  two  preceding  species  cannot 
therefore  be  considered  as  a  sub-generic  character  of  Japonitet. 

Tbe  sutures  marked  in  the  figure  (PI.  X.  fig.  4)  are  tbe  large  septa  preceding 

^X^er  of  e^.-Shalsha.  cliff  near  Rimkin  Paiar 

Encamping  Ground,  1,  Coll.  Diener. 


3.  Jatoxitbs  btjncinatus,  Opi>el,  PI.  VII.,  fig.  2. 

1BP5.  AmmstU"  runanMur,  Oppd :  PalinooHogidfhe  llitlhsilnngon  ua  den  Miueuin  i*»  bayr. 


i.  pi.  a*,  tg.  2,  p.  m.  .  .         .     Tu.p„:iim--n«itis»  m 

P.liixmlolcgie  OwUrreLrii-Ungnnn  unJ  do  Orirots,  kefWURegrtoo  von  E.  t.  M(.J»uKivt«  «m 
M.Nta»»jrr,VII.i>.  171. 

Tim  outlines  of  the  only  individual  of  this  species,  an  entirely  chambered  frag- 
ment of  half  a  whorl,  allow  of  the  supposition,  that  in  general  shape  and  ^™™on 
this  form  may  resemble  JaponUe,  Chandra.  The  whorl  overlaps  the  preceding 
one  to  the  extent  of  one  quarter  of  its  height.  The  height  of  the  transverse 
section  is  24mm.    Its  width  may  be  estimated  at  13mm.,  but  this  cannot  be  deter- 

"  i  shell  is  preserved.  The 

siphonal  area  b  not  "sharp  as'in  the  other  species  of  Japonitet  but  moderately  rounded. 


Section  IS  Z«nm.     il«  wium  iuo;  '  - 

mined  with  certainty,  as  only  one  of  the  lateral  parts  of  the  shell  is 
siphonal  area  is  not  sharp  as  in  the  other  species  of  Japonitet  but  moi 
The  sides  are  flatly  convex  and  slope  gradually  towards  the  umbilicus.  In  sp*e  oi 
many  injuries,  which  tho  surface  of  the  shell  has  suffered,  flat  elevations,  taking  tbe 
shape  of  broad  folds,  may  be  recognised  in  the  lower  portion  of  the  latoral  parts. 
They  are,  it  is  true,  so  indistinctly  marked,  thit  tbey  could  not  be  represented  in  the 
drawing  (PI.  VII.  fig.  2)  any  more  than  in  Oppel's  figure.  Their  occurrence,  bowover, 
clearly  proves,  that  in  Japonitet  runcimlut  the  same  arrangement  of  sculpture  pre- 
vailed as  in  other  congeneric  forms.  .. 

Sttturet.— As  has  already  been  remarked  by  E.  v.  Mojsisovica,  the  lobe-lin 
exhibits  an  arrangement  peculiar  to  Japonitet,  although  there  is  less  " 
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in  the  details  of  the  sutures.  To  the  long,  slender,  principal  saddles  rudimentary 
auxiliary  saddles  correspond,  which  unite  with  the  first  auxiliary  lohe  to  form  one 
single,  broad  umbilical  lobe.  The  siphonal  lobe  is  very  broad,  much  deeper  than  in 
JaponUet  Sugriva  and  Japomlet  Chandra  aod  divided  by  a  high  siphonal  tubercle. 
Of  the  principal  saddles,  only  the  first  lateral  one  shows  continuous,  but  slightly 
serrated,  outlines  in  its  upper  part.  The  siphonal  saddle  is  perfectly  dolichophyllic 
and  has  deep,  tooth-like  dictations.  The  second  lateral  saddle  is  provided  with  a 
phylloid  prominence  at  its  inner  margin,  as  in  the  two  preceding  species.  The 
second  lateral  lobe  is  placed  on  the  same  level  as  the  first  auxiliary  lobe.  In  Oppel's 
figure  the  position  of  these  two  lobes  is  represented  incorrectly. 

Locality,  number  of  ipeaiment  examined.— Shangra,  cast  of  Puling,  Hundea,  1, 
Coll.  Schlagintweit  in  the  Palsontological  Museum  in  Munich,  Oppel's  type- 
specimen. 


Family :  TROPJTIBS. 

Genus:  AOROCHORDIGERAS,  Hyatt. 

Of  this  genus,— not  known  from  the  Muschelkalk  of  the  Himalayas  up  to  now 
— two  species  liave  been  lately  discovered,  which  bear  no  nearer  relationship  to  any 
form  of  the  Alpine  Muschelkalk. 

1.  Acrochokdicbras  Balarama,  nov.  sp.  PI.  VII.  fig.  3. 

Diameter  of  thp  «MI   .27  mm. 

HrijrM  of  Die  tut  whiwl   .      11  „ 

TKu'kona  16  ,. 

DianwUir  of  the  umbilicus  8  „ 

The  unusually  thick  whorls,  in  which  this  form  differs  from  all  congeneric 
species  of  the  Mediterranean  Trias,  enclote  a  proportionately  wide  umbilicus.  Near 
the  umbilical  suture  rise  strongly  developed,  broad  ribs,  partly  bifurcating  near  the 
umbilical  margin,  partly  remaining  undivided.  The  sculpture  extends  uninterrupt- 
edly across  the  broad,  rounded  siphonal  area,  where  the  ribs  attain  their  greatest 
elevation.  Only  in  the  last  pair  of  ribs,  arising  from  bifurcation  near  the  umbilical 
margin,  the  point  of  bifurcation  is  marked  by  an  umbilical  tubercle.  As  the  trans- 
verse diameter  of  the  specimen  is  26mm.  at  the  point  at  which  this  umbilical  tubercle 
occurs,  the  latter  forms  an  element  of  sculpture  but  very  lately  acquired  by  this 
species,  as  is  the  case  in  AcrochordieeraH  Carolina  v.  Mojsisovics  (Die  Oephalopoden 
der  Mediterrancn  Triasprovinz  PI.  XXVIII,  fig.  11,  PI-  XXXVI,  fig.  3,  p.  111). 
In  the  last  third  portion  of  the  outer  whorl  two  simple  intermediate  ribs  are  inserted 
between  two  bifurcating  ribs. 

The  whorls  have  their  greatest  width  near  the  point  of  bifurcation  of  the  ribs. 
The  height  of  the  umbilical  wall  is  4-6mm.  (5'5mm.  the  height  of  the  tubercle  in- 

r  2 
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details  of  the  sculpture  ace  well  exhibited. 

5«/«re*.— Not  known .  .-^^^Shalshal  cliff  near  Rimkin  Paiar 

Locality,  number  of  (penmen*  examine*, 
Encamping  Ground,  1,  Coll.  Diener. 


2.  ACHOCHOttDICTBAS  JoHABHNBB,  nOV.  Bp.     PI.  VII.  fig.  4. 

The  only  specimen  of  this  species  U  unfortunately  incomplete  and  somewhat 
distorted  through  pressure.  As  I  have  not  been  able  to  teJce  exact ;  measurements, 
I  must  refer  to  the  figure  for  dimensions  and  the  general  outline  of  the  shell. 

In  this  species  the  whorls  seem  to  be  a  little  higher  than  in  Acrochordicera* 
Balarama  •  the  width  of  the  transverse  section,  however,  still  exoeeds  its  height. 
The  umbilicus  is  tolerably  wide.    The  umbilical  margin  is  lower  and  less  steeply 
inclined  towards  the  umbilical  suture.    Near  the  umbilical  margin  strongly  deve- 
loped tubercles  rise  near  the  points,  where  the  dichotomous  ribs  bifurcate.  ibey 
occur  however,  in  a  considerably  smaller  number  than  the  single  ribs,  bearing  no 
umbilical  tubercles.   With  a  diameter  of  the  shell  of  38mm,  four  intermediate  ribs 
occur  between  two  pairs  of  ribs  each  bearing  an  umbilical  tubercle.    In  a  later  stage 
of  growth  the  number  of  intermediate  ribs  still  increases,  but  the  base  of  the  umbilical 
tubercle  sometimes  becomes  so  large  as  almost  to  touch  the  next  intermediate  rib 
A  mere  superficial  examination  therefore  produces  the  impression,  that  occasionally 
even  more  than  two  ribs  were  united  into  one  umbilical  tubercle. 

The  strong,  coarse  ribs  pass  over  the  slightly  flattened  ventral  area  in  a 
straight  line  and  without  diminishing  in  size.  The  greatest  thickness  of  the  whorls 
coincides  with  the  row  of  umbilical  tubercles  as  in  Acrochordicera*  Balarama. 
From  the  latter,  Acrochordicera*  Johareme,  however,  differs  not  only  by  its  sculp- 
ture, hut  also  by  its  whorls,  which  increase  much  more  slowly.  The  outer  extre- 
mity of  the  last  whorl  is  not  sufficiently  well  preserved  to  decide  whether  a  portion 
of  it  does  or  does  not  belong  to  the  body-chamber. 

Suture*. — In  general  structure  and  arrangement  of  the  sutures  a  remarkable 
similarity  may  he  noticed  with  the  lobe-line  of  a  species  of  Acrochordicera*  from 
the  Bosnian  Muscbelkalk,  described  and  figured  by  F.  von  Hauer  (Die  Oepha- 
lopoden  des  hosnischon  Musohelkalkes  von  Han  Bulog  bei  Sarajevo,  Denkschr. 
Kais.  Akad.  d.  Wiss.  Wien  LTV.  Bd.,  1887,  PI.  5,  fig.  2  c. ).'  The  figure  PI. 
VII.  fig.  4.  c.  represents  the  lobe-line  of  a  specimen  of  a  transverse  diameter  of  46 


'  It  hm  nhwdr  Wn  rnnukad  by  E.  v.  Moj.l*ovi»  (Dio  OpUlopodwi  iet  rfdMmttOT  K«lk»  H.  Bd..  IMS 


p.  »13)  tb»t  the  i&wtifiatMii  of  thi.  rem-  with  Acrwkvrdiara*  D*ae.i  NortliBg  bj  f 
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Diene^^'  """^  ^^'^"-"^-Soath  dope  of  Utadura  Pass  1,  Co)l. 


Genus  :  8IBIBITE8,  E.  v.  Mojsisovics. 

schelkalk  (zone  of  ShynchoMlla  temipUcta  according  to  GriMbJhT  K  •  ,  T 
ornamented  species,  which  bears  some  affinity  to  to~  oi ™MHtl  Z.r  7 
Mojsisovics  from  the  Olenek-strata  of  Siberia  P  *™'W"M  V* 

^J!lTr,Ce0!thi!8T8i^thelOWer  Muschelka*  of  the  Central  Him!- 
?7  "  °f  ,8°me  mtere»1/  From  Qri«bach'8  section  of  the  ShaUhal  it  was  known 
that  S.6,r^«  occurs  in  the  upper  triassic  strata  of  the  Himalayas,  and  in  1892 
our  exped.tion  succeeded  »  discovering  a  good  many  species  of  this  genus  together 
with  Bahnies  JavUe,,  Jucanite*,  SirenUe,,  Ckorutocera;  CyrtopleurilT ^ 
other  juvavic  types  m  the  upper  triassic  rocks  of  the  Bambanag  cliffs  (Girthi  vailed 
Below  th?e  beds  with  SibirUe.  a  groat  mass  of  upper  triassic  rock.  <2>flJ/a 
beds  of  Gnesbach)  follows,  characterised  by  the  presence  of  Sagenite,  Clad- 
tsettei,  Areata,  which  has  not  yielded  any  species  of  Sibirite*.   Nor  does  Sibiri- 
te»  occur  in  the  principal  mass  of  the  Muschelkalk  or  in  the  crinoid  limestone, 
representing  a  homotaxial  equivalent  of  the  Alpine  Aonoidet  beds  in  the  8haMal 
cliff    The  period  of  its  intermittence  therefore  comprises  the  entire  upper  Mu- 
schelkalk  and  the  lower  stages  of  the  upper  Trias.   To  what  region  SibiriZ, retired 
during  this  period  of  intermittence  we  do  not  know. 


1.  Sibiritrb  Pbahlada,  nov.  sp.  PI.  VII.,  fig.  5. 


Diameter  of  th«  tbell   83  nun 

H«igbt  of  the  lut  whorl  *  '       9  ' 

TluckaM..,   ..     „   in  " 

Di*uf  t»(  of  tLe  muliilicTin       ...  u 

This  remarkable  species  is  characterised  by  slowly  increasing  whorls,  which 
overlap  each  other  but  very  little,  and  by  a  broad  rectangular  transverse  section. 

'  C.  Z.  Grivhuh, «  Owlogj  of  XU  Centnl  HinUUjM  -  JI.bi.  G«*.  8«t.  of  XXIII.,  1891.  p.  11,11. 
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The  proportion  of  height  to  width  of  the  latter  is  very  similar  in  Sibiriies 
\.  Mojsisovics  (Arktische  Trios- Faunon  L  c.  p.  CI,  PI.  X»  fig.  10). 

The  affinities  of  Sibiritet  Praklada  to  the  Siberian  species  are  strong, 
although  considerable  differences,  especially  owing  to  the  richer  ornamentation  of  the 
Indian  form,  separate  them.  The  ventral  area  is  broad,  flattened,  and  includes  an 
obtuse  angle  with  the  strongly  curved  lateral  parts. 

The  rich,  prominent  sculpture  consists  of  broad,  straight  lateral  ribs,  which 
reach  to  the  upper  third  of  the  lateral  parts,  where  they  become  divided  by  strongly 
developed  lunular  tubercles.  These  lunular  tubercles  (PI.  VII.  fig.  5,  e.)  take  the 
shape  of  small  half-nioon-liko  shields  which  slope  gently  from  their  concave  side, 
whilst  their  convex  part  is  bordered  by  steep  walls.  The  bifurcating  ribs  become  a 
little  fainter  near  the  lunular  tubercles  which  mark  the  point  of  bifurcation,  and 
pass  over  the  siphonal  margin,  with  a  strong  forward  curve.  They  meet  in  a  median 
line  of  the  ventral  area,  forming  tLc  half  of  a  circle  with  a  radius  of  3mm,  its  con- 
vexity being  turned  forward,  whilst  in  Sibiritet  pretioaut  and  Sibirilei  EichwaMi  Key- 
serling  (E.  v.  Mojsisovics  1,  c.  Taf.  X.  fig.  1-9,  p.  89),  the  ribs  alternately  meet  at  an 
acute  angle  in  the  middle  of  the  siphonal  area-  Near  the  siphonal  margin  some  of 
the  bifurcate  ribs  become  more  prominent.  In  a  more  advanced  stage  of  growth, 
these  points  may  be  distinguished  by  spines  or  tubercles  as  in  the  two  Arctic  forms 
of  Sibiriies  before  mentioned. 

Ab  the  whorls  overlap  each  other  only  to  a  very  slight  extent,  the  involution 
takes  place  far  outside  the  lunular  tubercles.  The  point  of  bifurcation  of  the 
lateral  ribs  is  consequently  not  concealed  by  the  outer  whorl.   There  are  15 

principal  ribs  on  the  last  whorl  and  within  the  spiral  line  along  which  the  lateral 
lunular  tubercles  are  situated. 

Suturet.-lhc  very  simple  sutures  point  to  the  same  stage  of  development  as 
in  the  congeneric  forms  of  the  Arctic-Pacific  province  of  the  Trias.  The  siphonal 
lobe  is  placed  nearly  as  deep  as  the  principal  lateral  lobe  and  is  simply  divided  by 
a  short  siphonal  tubercle,  without  exhibiting  any  trace  of  denticulation.  The 
principal  lateral  lobe,  coinciding  in  its  position  with  the  lunular  tubercles,  appears 
slightly  serrated  under  a  magnifying  glass.  The  siphonal  saddle  is  distinguished 
by  its  considerable  size.  The  second  lateral  saddle  is  very  low  and  broad,  and 
terminates  near  the  umbilical  suture.    No  auxiliary  lobes. 

In  my  specimen  nearly  two-thirds  of  the  last  whorl  belong  to  the  body- 


Locality,  number  of  tpecimen*  examined.— Zone  of  Sibiritet  Prahlada,- 
eh.opod-beds  at  the  base  of  the  Muschelkalk  in  the  Shalshal  cliff  near  Kim  kin 
Paiar  Encamping  Ground,  1,  Coll.  Diener. 

Genus  :  ISCTJLITES,  E.  v.  Mojsisovios. 

In  the  Mediterranean  triassic  province  the  genus  Iteulitet  is  only  known  from 
strata  of  upper  tnassic  (carnic1  and  juvavic)  age.   Its  occurrence  in  tho  Indian  Mu- 

2«a  Volmwo!  ti,  *„k  OT  J^™. c^Zj^rf,.  ^"1^1^^^*         *M,a",to,l  *°  lL*m  h*  M<u««o«ai  i»  "* 
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sohelkalk  h  not  beyond  doubt.    Ticutite.  Stolicik.,  the  only  species  of 

on  the  Lmgu  R.ver  in  Spiti.  but  no  satisfactory  account  is  given  of  the  oxacf 
bonson  of  the  deposit,  in  which  the9e  ft**  Were  found.    The  only  specimen  unde 
2  7;       0fVth°  tW°  ^P^-  °<  from  the^XLn  o 

as  well  belong  to  the  Muschelkalk  as  to  younger  strata  of  upper-triassic 
age.  .. 


1.  Isccljtes  H^ERixt*.  Stolicska.  PI.  XXVII.,  fig.  3  ;  PI.  XXXI ,  fig.  11. 

1*65.  C£,W„  B^iM.B^..  ^  ^  Sm.  „  lK]ja         y  p(  ^  R   iy    fig  ^ 

1RS6.   W,7W  }/*»„;„.,,  K.  t.  Moj,i.«ri«  :  A.t.liwl.e  Trias-  Pan  Dm  Mem  do  |W   i„n<r  , 

ItkO.  '"'l'£Jt['»«>*"-        iloj.i»«vi«  :  lii.  tVph^opod.n  dcr  H»ll4.^ier  K.Ik,  II.  ^  <s». 
UioiMtrr  of  tin.  »WH      ....  „ 


r  of  th*  urn 


According  to  E.  v.  Mojswovics,  /wttf/n  MMmwii,  v.  Mojsisovics,  (Die 
Ccphalopoden  der  Hallstoctter  Kalke,  II.,  1893,  PI.  LXXXVII.  flg.  5,  6,  p.  C8) 
»  the  neaicst  ally  to  thia  form  among  the  congeneric  species  of  the  Mediterranean 
Trias,  both  as  regards  general  shape  and  the  egression  of  the  umbilicus.  The 
sub-globose  shell,  laterally  somewhat  compressed,  possess*  greatly  overlapping 
whorls.  The  aperture  is  broader  than  high  ;  its  greatest  thickness  coincides  with 
the  umbilical  margin.  The  egression  of  the  umbilicus  begins  near  the  inner  extremity 
of  the  last  whorl  and  gradually  increases  towards  its  outer  extremity.  The  thickness 
of  the  whorl,  meanwhile,  considerably  decreases,  so  much  so  that  in  the  figured  speci- 
men, as  in  Isculites  subtiecresceus  the  last  whorl  is  thioker  near  its  beginning  than 
near  its  termination.  The  rounded  siphonal  area  is  provided  with  a  slight  mcdiiin 
groove  in  the  inner  whorls,  which  disappear*  on  the  body-chamber. 

The  surface  of  the  only  specimen,  which  I  had  the  opportunity  of  examining, 
is  much  weathered.  The  thin  lines  of  growth  mentioned  by  Stolicika  are  only' 
visible  near  the  siphonal  groove.  This  specimen-it  is  the  same  that  has  been 
figured  by  Stoliczka  (PI.  IV.  fig.  3)— shows  two  radial  furrows  in  the  volution 
preceding  the  last  whorl,  whilst  Stoliczka  mentions  the  existence  of  three  con. 
fractious  in  the  shell. 

Suture*.— Stoliczka's  figure  of  the  lobe-line  (PI.  IV,  fig.  3  b.)  is  taken  from 
a  second  specimen,  which  unfortunately  is  not  among  the  material  sent  from 
Calcutta  and  handed  over  to  me  for  examination.  In  his  notes  on  JtcuMes 
Mauerinut,  E.  v.  Mojsisovics  expressed  some  doubts  as  to  the  correctness  <.f 
Stohczka's  drawing  (reproduced  in  this  memoir,  PI.  XXVII  fig.  3  e.).  In  order 
to  clear  up  this  question  I  tried  to  take  off  the  bodv-chomber  of  the  specimen 


40  HIMALAYAN  F088ILS. 

before  me,  and  I  succeeded  in  preparing  the  lobe-line  of  the  last  septum.  A  compari- 
son of  my  figure  (PI.  XXXI.  fig  11  b.)  with  Stolicska's  drawing  clearly  shows  that 
in  the  latter  the  sutures  are  not  only  represented  in  a  reversed  position,  but  that 
also  their  flat,  wavy,  non-serrated  outlines,  given  in  8toliczka's  figure,  are  totally 
incorrect  It  was  in  all  probability  a  much  weathered  Beptum,  which  served  as 
the  original  for  Stoliczka's  illustration. 

Iteulitet  Eauerinuf,  differs  from  all  its  congeneric  species  of  the  Mediter- 
ranean Trias  by  the  possession  of  two  auxiliary  lobes.  The  principal  lobes  are  strong- 
ly serrated.  The  indentations  affect  the  marginal  walls  of  the  saddles  up  to  their 
rounded  extremities.  As  in  luulitet  »ubd«cre»cen»  and  Iscuiitei  Heimi,  v  Moi- 
sisovics  (L  o.  PI.  LXXXVII.  fig.  13,  p.  67),  the  siphonal  saddle  is  only  serrated  on 
its  slope,  towards  the  principle  lateral  lobe,  whilst  its  marginal  wall  nearest 
the  siphonal  lobe  remains  entire.  The  three  principal  lobes  and  saddles  are  of 
nearly  equal  height. 

The  present  specimen  is  distinguished  by  a  Ion?  body- 
and  a  half  circuits  in  ' 


,  n  ^o7'? *  nm!ber  ^ examined.-m^g,  on  the  Lingti  River  (Spit.) 
1,  OoU.  Geolog,cal  Survey  Museum  in  Calcutta  (Stoliczka's  type-sjecimen). 


B.  AMMONBA  LEIOSTRACA. 
Family  :  PISNACOCBRAT1DJS. 
8ub-family  :  PTYCHITIN.B. 
Genus :  MEBKOCERAS,  Hyatt. 
The  genusMeekoceras,  already  very  common  in  the  lou-PrTrin.nf+1,  it- 

of  the  groupof  ^ 

serration  of  their  lobe-line  {MeeJ^l^^f^^1"^^^ 
One  of  the  HimAin„„„  _  . V      ,  Xkanikofi,  Oppel,  Meekocercu,  Kesam). 

fml  *1  i  -Himalayan  speoies  is  identical  with  Mcekocer*,  affiM  y  MaJ!nZi 
from  the  ArcticPaciflc  region  of  the  Trias  F  Mojsisovics, 

whilst  Sh^TLT  df"gB,*,d  by  8  ™*  W>  «W  umbilical  lobe, 
ments.  °WS  aD  arrangement  of  its  sutural  ele- 

^Z^***"**  °f  thi8  8eDUS  than  two  auxuiary 
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1.  Meekocera.8  Khamikopi,  Oppel,  PI.  VIII.,  fig.  8 ;  PI.  IX.,  fig.  1,  2,  3,  9. 

1868.  irnnilN  Xtenihji,  Oppel  :  Ptlwontologiwbe  MittMaigro  I.  p.  278,  PL  78,  fig.  4. 

1865.  Ammonilti  MMnittft,  Stolicik* !  Utraoire  Geol.  S«irv.  of  Indi*,  Vol.  V.  Pt,  I,  p.  62. 

ISM.  JmmoniUs  KkamiUfi,  Bejrieh :  Alhuxl,  k«L  Aktd.  d.  Wiw.  Berlin.  1888,  p.  146. 

1888.  Metkoctrai  Klia*ik<tjt,  E.  ».  Hajtboria  j  Ctphtlopodra  d»r  Hedit*nu»n  Triuprtmni,  p.  818. 

'•  II  III.  IV.  V. 

^JlSSiJSP"-  VI"-  f-  U  (*'■  IX.  f.  1.)  {PL  IX.  f.  J.)  (PL  IX.  f.  S.| 
Diatentiam.  t 
D»n)M«r  of  lb«  .Ml    .      BR  mm.         62  100  «9  76 

Heigkt    of  th«  lut  «1,«1  37  86  83  36  41 

Tbi«kt"".,  -    ....      81  80  27  28  31 

DUnuter  of  the  umbilical      7  9  14  9  9 

My  collection  contains  a  rich  material  of  this  Ammonite,  which,  together  with 
Ptychitet  rvgifer,  Oppel,  may  be  considered  to  be  the  most  important  loading  fossil 
of  the  Indian  Muschelkalk.  The  examination  of  it  proves,  that  the  typical  form 
(Oppol'a  type-specimen  and  PI.  VIII.  fig.  8),  is  subject  to  slight  variations  in  the 
shape  of  its  transverse  section,  the  width  of  the  umbilicus  and  the  details  of  the 
sculpture.  But  it  is  only  right  to  add,  that  the  different  varieties  are  con- 
nected by  so  many  intermediate  gradations,  that  there  is  no  reason  to  separate  them 
into  several  specific  forms. 

The  typical  form  possesses  a  flat,  discoidal  shell,  in  its  outlines  very  similar 
to  that  of  Meekoceras  Beuttense,  Beyrich ;  a  narrow,  sharply  rounded  siphonal  part, 
and  a  rather  high,  perpendicular,  umbilical  wall,  separated  from  the  sides  by  a 
rounded  umbilical  margin.  The  lateral  parts  slope  very  gradually  towards  the 
siphonal  area.    The  transverse  section  is  widest  across  the  middle  of  the  sides. 

The  proportion  of  the  height  and  width  of  the  aperture  is  not  constant. 
Whereas  in  the  typical  form  of  Meekoceras  Khanikofi  the  aperture  is  a  little  lower 
than  in  Meekoceras  Beuttense,  the  proportion  is  quite  different  in  other  specimens 
(PI.  IX.  fig.  1,  3,  9).  In  adult  individuals  especially  the  aperture,  as  a  rule,  is  very 
high,  as  in  a  later  stoge  of  growth,  the  height  of  the  whorls  increases  proportionately 
more  rapidly  than  their  width.  In  the  mean  time  the  volutions,  which  show  egres- 
sion', leave  the  spiral  line,  as  it  is  clearly  seen  in  the  specimen  figured  PI.  IX.  fig.  1. 

The  flanks  are  covered  by  numerous  delicate  falciform  folds,  closely  situated, 
especially  at  an  early  stage  of  growth.  These  folds  are  always,  even  in  very  young 
specimens,  less  strongly  developed  on  the  lower  portion  of  the  sides,  where  they 
completely  disappear  in  adult  individuals.  In  young  specimens  the  folds  describe 
strongly  curved  segments  with  their  convexity  turned  backwnrds  on  the  upper 
portion  of  the  flanks.  They  usually  reach  almost  as  far  as  the  siphonal  edjre.  In 
some  specimens  they  arc  rather  broad,  in  others  thin  and  narrow  and  slightly 
elevated  either  near  the  siphonal  margin  or  in  the  middle  portion  of  the  sides. 

The  number  of  folds  in  one  volution  differs  considerably.  It  is  IB  in  Oppel's 
type-specimen,  whereas  in  others  it  ranges  from  14  to  20.  In  adult  specimens  the 
number  of  folds  decreases.  In  the  specimen  PI.  IX.  fig.  1,  f.  L  the  outer  volution 
bears  only  11  or  16  folds. 

o 


42  HIMALAYAN  F0S8ILS. 

In  specimens,  in  which  part  of  the  shell  is  preserved,  the  surface  distinctly 
shows  very  numerous  thin  lines  of  growth  in  the  direction  of  the  falciform  folds. 
They  are  "especially  well  marked  near  the  umbilical  margin  (compare  PL  IX, 
fig.  1.). 

Sutures.— TZ.  v.  Mojsisovics  mentions  Meekocerai  Khamhofi  among  the  con- 
generic species  distinguished  by  three  lateral  lobes,  but  the  examination  of  a  very 
rich  material  has  convinced  me,  that  it  possesses  only  two  lateral  lobes.  In  a  very 
few  specimens  only,  the  projection  of  the  spiral  of  the  preceding  volution  touches 
the  inner  portion  of  the  second  lateral  saddle ;  in  most  of  them  it  affects  the  apex, 
in  some  even  the  outer  portion  of  the  second  lateral  saddle.  In  one  specimen  even, 
the  position  of  the  projection  of  the  spiral  of  the  preceding  whorl  in  relation  to  the 
sutural  line  is  not  constant.  However  in  none  of  our  specimens  have  more  than 
two  lateral  lobes  been  observed.  Four  auxiliary  lobes  and  three  auxiliary  saddles 
follow  outside  the  umbilical  suture. 

The  lobes  are  deeply  serrated  at  their  base.  The  siphonal  lobe,  distinguished 
by  the  presence  of  deep,  clearly  individualised  fingers,  is  placed  on  a  nearly  equal 
level  with  tbe  second  lateral  lobe.  The  siphonal  saddle  is  considerably  lower  than 
the  principal  lateral  saddle  and  of  the  same  height  as  the  second  lateral  saddle. 
The  brachyphyllic  indentation  of  the  suture  likewise  affects  the  arches  of  the 
elongated,  proportionately  narrow  saddles.  In  some  specimens  there  is  a  marked 
tendency  to  individualise  the  upper  portion  of  the  saddles,  which  is  distinctly 
separated  from  the  narrow  lower  portion  by  some  deeper  incisions,  surrounded  by 
finger-like  processes.  This  tendency,  which  likewise  occurs  in  some  of  the  Alpine 
Meekoceratida  as  in  Meckocerat  vuditrum,  v.  Mojs.  (1.  c.  PL  L.  fig.  3.  p.  219), 
especially  affects  the  siphonal  and  second  lateral  saddles  (oomparo  PI.  IX,  fig.  3  b.) 
In  a  later  stage-  of  growth  the  brachyphyllic  character  of  the  sutures  extends  to  the 
apices  of  the  auxiliary  saddles. 

In  some  specimens  I  was  able  to  ohservo  the  presence  of  a  deep  internal  lobe. 
In  the  specimen,  figured  PL  IX.  fig.  1,  one  of  the  largest  in  my  collection, 
nearly  one  half  of  the  last  whorl  belongs  to  the  body-chamber. 

Variety.— The  specimen,  figured  PL  IX.  fig.  2,  distinguished  by  its  elliptical 
shape  and  the  occurrence  of  lateral  tubercles  in  the  middle  portion  of  the  sides 
near  the  beginning  of  the  outer  strongly  developed  part  of  the  falciform  folds,  I 
consider  provisionally  as  a  variety.  In  this  specimen  from  the  Schlagintweit 
collection,  the  lateral  tubercles  first  appear,  the  anterior  end  of  the  last  whorl  reach- 
ing  the  height  of  31mm.  In  none  of  the  other  specimens  did  I  observe  distinctly 
marked  lateral  tubercles,  although  in  somo  of  them  slight  elevations  in  the  middle 
portion  of  the  flanks  may  he  noticed. 

Locality,  number  of  »pecimens  examined. — Ruling,  Spiti,  4,  Coll.  Schlagint- 
weit (from  the  Palajontological  Btato-Museum  in  Munich);  1,  Coll.  Geological 
Survey  Museum  in  Calcutta ;  Muth,  Spiti,  2,  Coll.  Geological  Survey  Museum  in 
Calcutta;  1,  Coll.  Grie&bach;  Shangra  (B.  of  Puling),  Uundes.  2,  ColL  SchLigint- 
weit  from  the  Palseontological  Museum  in  Munich  (among  them  Oppcl's  type- 
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specimen);  Rimkin  Paiar,  E.  G„  11,  Coll.  Diener;  Tsang-Tsok-La,  Hop  Gadh 
Hundds,  1,  Coll.  Griesbach ;  Bambanag  cliffs  (Girtl.i  Valley),  Jobar,  2,  Coll.  Diener' 
Bemarkt.— The  close  relations,  which  exist  between  this  species  and  Meekocerat 
Beutlente,  Beyrich  (Cephalopoden  der  Mediterranen  Trias-pro  vins,  PI.  IX.  fig  1 
2,  3,  p.  215)  have  been  clearly  pointed  out  by  E.  v.  Mojsisovics.  There  i9  indeed 
a  great  resemblance  in  general  shape,  involution  and  sculpture,  although  in  the 
Indian  form  the  number  of  folds  on  one  circuit  is  usually  a  little  greater.  A  more 
considerable  difference  consists  in  the  arrangement  of  the  sutures.  Meekocerat 
Eenttcme  possesses  three  lateral  lobes  and  only  one  auxiliary  lobe  outside  the 
umbilical  suture,  which  divides  a  bipartite  auxiliary  saddle.  It  also  differs  by  its 
broader,  less  deeply  serrated  saddles. 

2.  Meekocbras  Kesava,  nov.  sp.  PI.  VIII.  fig.  G. 

DimtMliant. 

DiuMtor  of  th»  «h»I1  51  mm_ 

Height   ot  the  lut  whorl  gs 

TVkkoM*,,    .    „   18  ^ 

Diameter  of  the  umbilical  .6 

This  form  is  very  closely  allied  to  Meekocerat  Khanikofi,  Oppel,  but  differs 
therefrom  principally  by  its  more  slowly  increasing  whorls  and  a  very  narrow,  deep 
umbilicus.  A  high  perpendicular  wall  separates  the  latter  from  a  sharply  marked 
umbilical  edge.  The  last  volutions  overlap  so  much,  that  the  whole  of  tho  inner 
whorls  are  covered.  No  disjunction  of  the  spiral  line  occurs.  From  the  umbilical 
edge  tho  flanks  slope  gradually  in  a  very  flat  curve  to  tbe  highly  rounded  siphonal 
part.  The  greatest  thickness  of  the  transverse  section  coincides  with  tho  lower 
portion  of  the  sides. 

The  sculpture  consists  of  numerous,  very  delicate  falciform  folds,  which  are 
bat  slightly  curved  and  occur  to  tbe  number  of  20  in  the  last  volution. 

Suluret.— The  arrangement  of  the  lobe-line  is  similar  to  that  in  Meekocerat 
Khanikofi,  but  distinguished  by  a  somewhat  more  highly  developed  brachyphyllio 
serration  of  tbe  sutural  elements.  The  tops  of  the  high,  elongated  saddles  are  indivi- 
dualised by  deep  fingers  which  intersect  the  marginal  walls  and  are  strongly  serrated* 
There  are  two  lateral  lobes  as  in  Meekocerat  Khanikofi.  Two  auxiliary  lobes  and  as 
many  saddles  are  situated  outside  the  umbilical  margin.  It  may  therefore  be 
assumed  that  yet  another  auxiliary  lobe  and  saddle  may  be  present  between  the 
umbilical  margin  and  tbe  umbilical  suture. 

Besides  these,  a  very  deep  internal  lobe  has  been  observed  in  this  specimen.  The 
internal  lobes  of  the  different  septa  embrace  each  other  in  a  funnel-shaped  manner, 
as  in  a  form  of  the  M.  Hedenttroemi-grouj),  described  by  E.  v.  Mojsisovics.* 

The  present  specimen  is  entirely  chambered. 

Locality,  number  of  specimens  examined .— Sbalshnl  cliff,  near  Rimkin  Paiar 
encamping  ground ;  1,  Coll.  Diener. 

•  r/eW  »inig*  nrktUclw  Tri»  AmnmrUt.  d»  notrUichen  Siblntn,  Sldtu.  de  l-»f*d<5iiii«  imp.  dm  kitocw  do  St. 
PeWwurg,  VII.  tit.  t.  XXXVL  Nr.  6, 1868,  p.  10. 
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3.  Mebkoceras  froximdm,  Oppel  PI.  VIII.,  fig.  2. 


18M.  JmrnoxUn  prcrimu,,  Opptl  t  Pt]aon(«loKb«he  MUtM„ngni  I.  PI.  B.T  fi».  ],  p.  291. 

Xfttoern,  proxim**,  B.  »  Mojii«iioi :  tfia  I'epbaJnpoden  drr  Heditemaea  Irluprerini.  p.  8U. 

Dwmtlcr  ef  lh«  iliell   51  mm_ 

Height  of  the  lut  "liorl   ao  „ 

Thteknra  „    .,  (1       .  .       t  .  13  M 

l)uiaHcr  of  the  umbilical       .........  S  ». 

This  species,  of  which  only  one  single  specimen  (Oppel's)  is  at  present  known 
was  fully  described  by  Oppel  and  K.  v.  Mojsisovics.  As  I  do  not  possess  any 
new  material  for  comparison,  I  may  confine  myself  to  repeating  the  diagnosis  given 
by  these  eminent  authors. 

Concerning  the  general  shape  Meekocera*  proximum  differs  from  Meekoeera* 
Kkanikofi  by  its  very  high  and  peculiar  transverse  section.  From  the  rather  less 
steeply  rounded  siphonal  part  the  flanks  run  almost  parallel  as  far  as  the  middle  por- 
tion of  the  sides,  but  diverge  here  with  a  flat  convexity,  so  much  so,  that  the  upper 
portion  of  the  aperture  appears  to  be  considerably  narrower  than  the  lower 
part.  The  egression  is  more  strongly  marked  than  in  Meekocerat  Kkanikofi,  the 
umbilical  suture  leaving  the  spiral  at  a  much  earlier  stage  of  growth.  At  the 
same  time  the  steepness  of  the  umbilical  wall,  sloping  almost  perpendicularly  in 
the  inner  volutions,  gradually  diminishes  as  has  been  pointed  out  by  Oppel.  The 
sharply  marked  umbilical  margin,  however,  remains  unchanged  and  does  not  become 
rounded. 

As  in  Meekocerat  Kkanikofi,  the  flanks  are  covered  by  falciform  folds,  mark- 
cd  distinctly  only  in  the  upper  portion  of  the  sides.  These  folds,  to  the  number 
of  20  in  the  outer  volution,  increase  in  sizo  proportionately  to  the  stage  of  growth 
and  in  the  middle  portion  of  the  sides  develop  into  strong  lateral  tubercles ;  the 
last  whorl  reaching  a  height  of  30mm.  This  sort  of  sculpture  exactly  recalls  the 
sculpture  of  the  specimen,  figured  pi.  IX.  fig.  2,  which  I  consider  to  be  a  variety 
of  the  typical  Meekocerat  Kkanikofi. 

Sutures.— At  a  very  early  stage  of  growth  the  sutures  arc  absolutely  similar 
to  those  of  Meekocera,  Kkanikofi.  The  lobes  are  deeply  incised,  the  saddles  narrow 
and  elongated,  with  brachyphyllic  margins,  and  serrated  up  to  their  very  tops, 
winch  alone  remain  entire.  At  a  more  advanced  stage  our  specimen,  which  is 
totally  chambered,  exhibits  some  remarkable  differences.  The  anterior  end  of  the 
last  whorl  reaches  a  height  of  20mm.,  the  saddles  diminish  in  length  but  broaden 
considerably  in  other  dimensions.  Near  the  termination  of  the  last  whorl,  the  auxi- 
liary saddles  especially  are  much  broader  than  high,  no  further  progress  in  their 
serration  being  visible.  There  are  only  two  lateral  lobes,  as  in  Meekocerat  Kkani- 
kofi; the  vertical  projection  of  the  spiral  of  the  foregoing  volution  touches  the  inner 
portion  of  the  second  lateral  saddle.  The  last  whorl  having  reached  the  height  of 
80mm,  the  sutural  line  consists  of  four  auxiliary  lobes  and  three  auxiliary  saddles, 
besides  the  principal  lobes  and  saddles.  In  the  adult  stage  a  fourth  auxiliary  .addle 
seems  to  appear.  ' 
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4.  Meekocehas  Nalikanta,  nov.  sp.  PI.  iX>) 


■  5,  6,  7. 


i 


Xr^SZL      .  (PI.  IX.  fig.  o.) 

Height  of  tie  but  »horI  '""  39  D,m-  »  mm. 

Thietaa..   J      "   -  20  »  20  .. 

Diameter  0f  th.  nmbjliea.        *        9   j'  ™  "  »  .. 

■'  8  ., 

different  fan  tt.  to™-  t.1»U™  7       ^  t"""POm'  ■peci,nM'  1»k'  '"7 

near  the  rounded  umbilical  edee.  It  is  onlv  h,  th?ST  u  \  ™  p0rbon 
f  well  denned,  and  ^^^"^^JS^^^ 
In  .he  mner  volutions  the  sides  slope  towards  the  uj^l^^ 

margin.   So  long  as  the  aperture  doe*  not  exceed  4mm.  in  height  th« 
«*«  of  the  inner  whorls  is  of  an  almost  cireular  outline         *  ' 
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ftrfarw-The  existence  of  only  two  lateral  lobes  maybe  concluded  with 
certainty  from  the  vertical  paction  of  the  periphery  of  the  preceding  volution  to 
Zl  sent'a  of  the  last  whorl  near  their  lower  parte.  The  lobes  are  provided  with  deep 
ndentetions,  which  affect  the  marginal  waUs  of  the  narrow,  elongated  saddles  up 
"The  lower  half  of  their  height.  The  upper  portion  of  the  saddles  remains  enta* 
The  position  of  the  siphonal  saddle  is  quite  near  the  sipbonal  margin.  The  siphonal 
lobe  does  not  reach  half  as  high  as  the  principal  lateral  fe,  which  is  situated  *ery 
ow  The  deeply  intersected,  first  auxiliary  lobe,  is  followed  by  a  b, partite  aun- 
liarv  saddle  and  a  long  umbilical  lobe,  consisting  of  different  indentations,  which  in 
tt7laBt  «?ta  of  the  volution  preceding  the  body-chamber  divides  into  two  distmct 
auxiliary  lobes  and  saddles.   The  innermost  of  these  auxiliary  saddles  is  divided 

hv  the  umbilical  suture. 

Locality,  number  of  specimens  «*m,W.-Shalshal  cliff  near  Rimkin  Paiar 
Encamping  Ground,  2,  Coll.  Diener;  Bambanag  cliffs  (Girthi  valley),  Johar 
1,  Ooll.  Diener. 

5.  Meekocerab  Smkanta  nov.  sp.  PL  VIII,  fig.  8,  8, 

t.  n. 

D«!MiM»JI«.  (PL  TaI'  *»•  ^  (Pl'  V111'  ^    9  ) 

DkoMUrot  tlit  Aid      .       ...  K  mm. 

K&T  *  T  r  :  :  :     -  :;         1  : 


This  form  bears  a  close  resemblance  to  Meekoceras  NalikatUa,  from  which  it 
differs  by  greater  involution,  a  more  steeply  rounded  siphonal  part,  and  folds  which 
are  almost  radially  arranged.  The  latter  are  only  well  developed  on  the  middle 
portion  of  the  sides,  and  are  almost  straight,  but  near  the  siphonal  margin  they 
describe  a  slightly  falciform  curve.  In  one  of  the  specimens  (PI.  VIII,  fig.  8) 
18  folds  may  be  counted  in  the  last  volution,  but  no  distinct  bifurcations  have 
been  observed. 

In  the  specimen  fig.  9  nearly  one  half  of  tho  last  whorl  belongs  to  the  body- 
chamber. 

Sutures.— The  sutural  line  is  similar  to  that  of  Meekoceras  Nalikonta.  The 
saddles,  however,  are  much  broader  and  the  principal  lateral,  compared  to  the  sipho- 
nal lobe,  is  less  deeply  situated.  There  are  two  lateral  and  two  auxiliary  lobes.  The 
second  auxiliary  lobe  is  divided  by  the  umbilical  suture. 

Locality,  number  of  specimens  examined.— Bhalshal  cliff  near  Rimkin  Paiar 
encamping  ground,  2,  Coll.  Diener;  Bambanag  cliffs  (Girthi  valley),  Johir,  1, 
Coll.  Diener. 

6.  Mbekocbkab  Nauada,  nor.  sp.  PL  VIII,  fig.  7. 

 U  mm. 
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tho  foregoing,  this  species  is  very  closely  allied  to  Meekocero*  Valih„«, 
but  differs therefrom  by  more  slowly  increasing\olutions  an^"™ dtnlv 
sunk  umbilicus.   The  only  specimen  of  this  form  in  my  oollcctioT  p  ! ™ 
obkquely  elliptical  shape.   As  I  have  not  more  materia/at  J^^ZJ? 
I  am  unable  to  decide  whether  this  is  to  be  considered  to  be  a  eonsS'S 

ity    The  latter  does  not  seem  probable  to  me,  as  all  the  other  specimens,  nam.lv 

witft' in^r?'  and  were'o.le.tei'toS 

with  the  individual  in  question  and  do  not  exhibit  any  trace  of  a  similar  defJ™i»l 

In  fact  the  fossil  from  the  Muschelkalk  of  the  Bambanag  di£  wC^£* 

was  found,  are.  as  a  rule,  broken,  but  never  deformed.  ^ 

The  sides  are  almost  flat,  and  are  separated  from  the  umbilical  suture  by  a 
perpendicular  wall,  which  increases  rapidly  in  the  outer  volution,  and  by  a  verv 
sharp  umbilical  margin.   The  aiphonal  part  is  steeply  rounded. 

The  sculpture  consists  of  rather  strong,  broad  folds,  of  which  there  arc  20  in  the 
last  whorl  The  folds  arc  flexuous  and  describe  an  S-shaped  curve,  similar  to 
those  in  Meekocera,  Nalikanta.  They  are  best  doveloped  near  the  middle  part  of 
the  sides,  and  broaden  out  considerably  in  the  body-chamber. 

The  shell  is  only  partially  preserved,  but  shows  numerous  thin  radial  stria- 
tions  which  conform  to  the  samo  direction  as  the  folds. 

In  this  specimen  more  than  half  of  the  outer  volution  forms  part  of  the 
body-chamber. 

Svtureu.— 8imilar  to  those  of  Meek.  Nalikanta,  but  they  differ  by  a  deeper  posi- 
tion of  the  siphonal  lobe,  and  slightly  incised  tops  of  the  principal  saddles.  Three 
distinctly  individualised,  auxiliary  lobes  and  an  equal  number  of  auxiliary  saddles 
outside  the  umbilical  suture.  The  second  auxiliary  lobe  terminates  in  a  single  point 
and  stands  on  a  lower  line  than  the  first.   The  auxiliary  saddles  are  quite  entire. 

Locality,  number  of  specimen*  examined.— Bambanag  cliffs,  Girthi  vallev 
(Johar),  1,  Coll.  Dicner.  1 


7.  ilEKKOCKBAS  AJFINE,  E.  V.  MojsisOvics.  PI.  VIII,  fig.  4,  5. 

Mtentoutt-  ^'  VII,  T.  &X1I1,  Ho.  1,  M.  XI,  tg.  17.  p.  St.  ^  "*  Bt 

I.  II. 

Dimttuiotu.                                  (Pi  VIII.  fig.  4.)  (PI.  VIII,  fig.  8.) 

Piutetcr  of  tin  iholl       >       .       .       .           31  mm.  8-1  mm. 

Height  of  tb«  k»t  wbori      ...            16   „  13-J  „ 

Tliicknew .,     „  ,.     „           ...            8-5  »  1  „ 

Duuatia  at  tho  utliilku        .      .      .             4  „  8  o  „ 

Both  these  specimens  agree  perfectly  with  Meekocerat  affine  from  the  Siberian 
MnscLelkalk  in  shape,  involution,  sculpture  and  sutures. 
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The  flat,  disooidal  shell  is  distinguished  by  its  high  aperture  and  narrow 
umbilicus.  The  sides  are  almost  flat  and  pass  gradually,  but  with  quickly  increas- 
ing convexity  into  the  well-rounded  siphonal  part.  The  well-marked  umbilical 
edge  is  separated  from  the  umbilical  suture  by  a  perpendicular  wall  In  the  larger 
of  the  two  figured  specimens,  the  umbilical  edge  becomes  sharpened  near  the 
anterior  termination  of  the  last  whorl,  whilst  it  is  obtuse  in  its  posterior  portion 
and  in  the  inner  volutions. 

The  sculpture  consists  of  numerous,  slightly  curved,  delicate  folds,  which 
broaden  near  the  siphonal  part,  but  become  obsolete  before  they  reach  the  siphonal 
margin.  The  surface  of  the  folds  is  covered  by  very  delicate  striae  which  run  in 
the  same  direction.  This  striation  is  most  distinctly  seen  in  the  preserved  shell 
of  the  larger  specimen  (Fl.  VIII,  fig.  4),  but  is  also  visible  in  the  cast. 

In  the  larger  specimen  more  than  half,  in  the  smaller  one  third,  of  the  last 
volution  belong  to  the  body-chamber. 

Sutures. — As  has  been  pointed  out  by  E.  v.  Mojgisovics,  the  lobe-line  of 
Meekocerat  afflne  is  almost  identical  with  that  of  Hungarite*  trtformis,  E.  v.  Moj- 
sisovics,  with  the  exception  of  the  Bomewhat  more  minute  incision  of  the  auxiliary 
lobe  and  of  the  second  lateral  lobe.  Our  specimens  agree  perfectly  with  the  descrip- 
tion and  figure  of  the  sutures  of  Euvgaritet  trijormi*,  given  by  E.  v.  Mojsisovics 
(L  c.  p.  88,  Fl.  XI.  fig.  16).  The  deep  siphonal  lobe  ends  in  three  points  and  is 
situated  very  little  higher  than  the  principal  lateral  lobe.  The  latter  is  more  deeply 
incised,  and  provided  with  seven  points  at  its  base.  The  second  lateral  lobe  and 
the  two  auxiliary  lobes  arc  so  faintly  incised,  that  their  serration  is  sometimes  only 
visible  by  means  of  a  magnifying  glass.  The  second  auxiliary  lobe  coincides 
with  the  umbilical  margin.  The  saddles  are  rather  elongated  and  lined  by  paral- 
lel marginal  walls,  their  tops  only  being  rounded  into  well-curved  arches. 

Locality,  number  of  specimen*  ex amined.—  8halshal  cliff  near  Bimkin  Paiar 
encamping  ground ;  2,  Coll.  Diener. 


8.  Mmkoceras  Nanda,  nov.  sp.  PI.  IX.,  fig.  8. 

Suwanow. 

Hrigkt  <A  tl.  |M  wW)     .       .  ....     S6  S  una. 

TMAm,.,  .,    „  ...*.*'  8 

This  i,  the  most  graceful  form  among  the  Indian  species  of  the  genus  Jtefo- 

f"0*"  I  t  i  "  rather  leM  comPresse«  that  in  Meekooeras  afflns,  v.  Mojs., 
from  wh.ch  lt  „  further  distinguished  by  slower  increasing  whorls,  a  greater  width 
of  the  aperture,  and  a  lesser  involution.  The  siphonal  part  is  narrow,  well  rounded, 
and  sharply  separated  from  the  sides.   Near  the  siphonal  margin  the  latter  are 

I  !T  »?  fJ°  eaCh  °ther'  "  b  *«*«*••«  Pro™***,  Oppel,  and  only  diverge 
near  the  nuddle  port,on  of  the  shell,  where  they  are  slightly^d.    An  obtuse 
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umbilical  edge  separate  the  flank,  from  a  loW  k»*  ♦ 

aperture  reaches  a  height  of  If  mm  Ja T.L  ,      P  umblJie!j  The 

<*re*i0o.    This  specif  differ!  Z^^S^^  T 
**ongly  marked  tendency  to  disjunction  of  ^  ^"T    "  *  ^  * 

a  close  resemblance  to  Meekooeral proximuL       *     '  dl  *****  bearB 

The  sides  exhibit  a  style  of  sculnture  whi,.l,  Aiit  , 
Indian  Jfew™.    They  L  covered^'  nutlt  "  ^  I""  °i 
which  run  i„  a  straight,  forward-dire*  ted  inea! ™Z  S mi 5°"^  °' ^ 
■ides,  and  in  the  upper  portion  describe  a  falcifZ  cur"  w  t T  ^t  ^ "?  * 
backward.    In  the  last  volution  about  25  nl I ™7l ve  Wlth convexxty  turned 
bifurcate  in  the  middle  part  o >Z  w  T      C°Unted'    ^  °f  them 

^  lo  divide  into  a  s^.  ^rib'  ^  ^ ^^1^  ? 
ary  fold.  The  ribs  reach  their  high  J  develonnJnt  ZL  T  ^alntIylmark«,.  M«>nd. 
from  a  straight  direction  tatoTSft^TT  Uere  th^^w^  ^ 
gated  lateral  tubercles  or  rather  long  drTwn  out  promZn!!  ?  T  .u"1  ,nt°  do- 
reached  a  height  oM2  mm.  Th.^riSZTS^  ^ 
Jj*  develop  than  their  Wr,  straight  par',  te^  eV^  ^ 

tothe'^eri:^'^^  th8n  t~tU*  °f  ^  °Uter  belong 

&rf,r«,._Tbe  sutural  line  U  almost  exactly  identical  with  that  of  Jfww, 
effine,  v.  Mojs.,  and  Bungante,  iriformU,  E.  v.  Mojs.« 

Locality,  nnmber  of  ,p,cimen,  C*am»7,«*._8balshal  cliff  near  Rimkin  PaJ„ 
encamping  ground ;  1  Coll.  Diener.  ra,ar 

ISOLATED  POEM 8. 
9.  Mbkochras  GAKQADHAttA,  nov.  sp.  PL  IX.,  fig.  4. 

Dltmetar  of  Ilia  •hell   • 

Hefel.t  of  tU  lut  whorl    .  •      •      .      80  am. 

Thick-*.   H       „     .,  . 

,   It 

Duaicur  of  th«  umbalirat   " 

m„n  JieKWh0,18  T™**  *?.  ^  Bl0W'7  that  th6y  Pr0duce  a  smaI1  "Milieu,,  sur- 
rounded  by  a  Ingh,  perpendicular  umbilical  wall.    In  the  inner  volutions  the  um 

buK»l  margin  forms  a  sharp  edge,  whereas  in  the  lasi  volution  it  is  somewhnt 
rounded,  and  passes  more  gradually  into  the  sides  which  are  almost  flat  but  curve  ' 
gently  towards  the  well-rounded  siphonal  part.    The  umbilical  suture  shows  bul 
very  little  egression  when  the  whorls  have  reached  a  height  of  46  mm 

In  an  «frlf  s,aSe  of  growth  Um  sculpture  consists  of  flat,  broad,  falciform 
folds,  of  which  16  occur  in  one  volution.  In  later  stages-the  whorl  bavin* 
reached  a  height  of  30  mm-theae  fold*  bear  delicate  Literal  prominenoes  near  the 
middle  portion  of  the  sides.  '  th6 


•  B  v.  ArktW,.  T,iMf„...,  I,    p.  88,  „.  XL  Sg.  lfl. 
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The  extremely  thin  shell,  which  is  but  partially  preserved  in  one  of  ray 
ipeoimens,  is  covered  with  numerous  radial  lines  of  growth  which  run  in  the  same 
direction  as  the  falciform  folds. 

Sularet.— In  the  figured  specimen  the  existence  of  three  lateral  lobes  has  been 
proved  with  certainty  from  the  vertical  projection  of  the  periphery  of  the  last  whorl 
but  one,  to  the  septa  near  the  posterior  termination  of  the  body-chamber.  The  lobes 
are  deeply  incised.  The  elongated,  narrow  saddles  are  indented  up  to  their  very  tops 
and  possess  brachyphyllic  margins.  The  broad  siphonal  lobe  is  divided  by  a  high 
siphonal  tuberole.  The  third  lateral  lobe  is  followed  by  two  auxiliary  lobes,  an 
equal  number  of  8»ddles  and  a  long,  very  remarkable  umbilical  lobe,  the  nu- 
merous domiciliations  of  which  slope  obliquely  towards  the  umbilical  suture  It 
resembles  closely  the  similar  position  of  the  auxiliary  lobes  in  many  species  of 
the  Trias&ic  genera  Ggmnilet  and  Pinnaeoceras. 

In  our  specimen  more  than  two-thirds  of  the  outer  volution  form  part  of  the 
body-chamber. 

Locality,  number  of  tpeciment  examined.— Shalshal  cliff  near  Rimkin  Paiar 
encamping  ground ;  2  Coll.  Diener. 

10.  Meekoceras  Rr/Diu,  nov.  sp.  I'l.  X.,  fig.  1. 

This  species  is  represented  by  a  rather  fragmentary  cast  only,  which  does  not 
permit  of  exact  measurement. 

In  shape  and  sculpture  it  appears  to  be  most  closely  allied  to  dleeioeerat 
Oongadhara.  The  whorls  increase  very  slowly,  and  apparently  show  little  or  no 
egression.  The  umbilicus  is  deep  and  surrounded  by  a  steep  umbilical  wall. 
The  transverse  section  seems  to  increase  more  rapidly  in  thickness  than  in  Meeku- 
cerat  Gangadhara.   The  siphonal  part  is  narrow  and  steeply  rounded. 

As  far  as  the  weathered  surface  shows,  the  sides  exhibit  very  indistinct,  falci- 
form folds,  eomcwhnt  widely  separated  and  confined  to  the  outer  portion  of  the 
sides.  The  surface  of  the  body-chamber,  to  which  one  half  of  the  last  whorl  be- 
longs, bears  well  developed  lateral  tubercles  near  the  middle  portion  of  the  sides. 

Suturet. — The  sutural  line  is  characterised  by  a  very  peculiar,  circular  arrange- 
ment of  its  elements,  which  result  in  a  low  position  of  the  siphonal  lobe  and  in  a 
bent  direction  of  the  auxiliary  lobes.  As  the  vertical  projection  of  the  spiral  of  the 
preceding  whorl  passes  near  the  inner  margin  of  the  second  lateral  saddle  of  the 
next  volution  without  touching  it,  our  species  must  be  placed  among  the  forms  with 
three  lateral  lobes.  The  extremely  deep  siphonal  lobe  is  situated  but  very  little 
higher  than  the  principal  lateral,  and  considerably  lower  than  the  second  lateral  lobe. 
The  very  low  siphonal  saddle  is  only  half  a*  high  as  the  principal  lateral  one.  The 
principal  and  second  lateral  saddles  are  of  equal  height,  whereas  the  three  lateral 
lobes  are  arranged  in  a  semi-circular  form.  Three  auxiliary  lobes  and  an  equal 
number  of  auxiliary  saddles  are  outside  the  umbilical  suture.  The  lobes  are  pro- 
vided with  long,  finger-like  indentations  at  their  base,  which  affect  likewise  the  mar- 
ginal walls  of  the  saddles.   The  tops  of  the  latter  seem  to  be  but  minutely  incised. 
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e^g^  c,iff  near  Bimkin 


Genus:  QTMMTB8,  E.  v.  Mojsisovics. 
bra^ZI  Ure^8en^iatheM^e.kalk  of  the  Indian  Triassio  province 

v^MoJs.-Gym„,^  a^  v.  Haut!r  from  the  Upper  Muschelka)k  of  Han  Bu li  in 
Bosnia  .apparent y  plated  up  to  now  in  the  Mediterranean  Trias,  seems  to  be  clJely 
alhed  to  the  IWlayan  Gymni.e,  L»»„rki  Oppel.  A  very  interesting  group 
entirely  pecul,ar  to  the  Indian  Trias,  which  may  perhap,  justly  claim  a  sub-gLric 
rank,  is  confuted  by  Oymni/e,  (Bnddhailes)  Ram*,  which  in  shape  bea^s  a  re- 
markable  resemblance  to  the  Alpine  genus  Camitea. 

1.   Gtmnitbs  Joh.ya.sus,  Oppol.  PL  X,  fig.  7. ;  PI.  XL,  fig.  1.  •  PI.  XII.,  fig.  1. 

IMS.  A~ma.it*.  J*U,an„,  Opp.1 :  PaliOTtologi*,!*  Mitlh.ilgn.  I.  PI.  75,  fig.  4.  p.  271. 

1805.  JmmtiiU.  Jotltvamt,  SUrali*:  Meiaoit*  Owl.  8»rr.  of  Indi».  V.J.  V,  Pt.  I.  p.  61. 

188S.  Oym*,tt,  JMfanHt,  E.  r.  M«j»i«iric» ;  CpUlopodon  d<r  U«Ut«rru«n  TriMprovioi.  p.  2M. 

DU.wt«roftl,..Ml   SlmnT 

HmlM        tb.  but  whwl  ..'."»." 

Thickn«»  H  ^ 

DUmet«0fth.»,obili«,   ai  ^ 

As  has  been  pointed  out  by  E.  v.  Mojsisovics,  among  the  congeneric  forms  of 
the  European  Muschelkalk,  Oymoilet  Humboldti  v.  Mojsisovics1  is  the  nearest  ally 
to  this  remarkable  species.  Like  Qymnitc*  Humboldti  the  latter  has  narrow  oom- 
pressed,  high,  and  rather  involute  whorls.  The  anterior  end  of  the  last  whorl,  how- 
ever, is  still  considerably  higher  in  Gymnitrg  Jollyanut. 

The  sides  are  very  flat  and  slope  gently  towards  the  umbilical  suture,  without 
forming  an  umbilical  edge.  The  siphonal  part  is  narrow  and  well  rounded.  The 
volutins  increase  but  slowly  and  overlap  each  other  to  two-thirds  of  their  height. 
The  umbilical  area  is  shallow  and  wide.  Th«  greatest  thickness  of  the  volutions 
coincides  with  the  middle  portion  of  the  sides. 

Adult  specimens  of  this  form  attain  very  largo  dimensions.  A  totally  chamber- 
ed fragment  from  Rimkin  Paiar,  comprising  one-half  of  a  volution,  corresponds  with 
a  diameter  of  230  mm.  and,  including  the  body-chamber,  the  diameter  of  this  in- 
dividual cannot  have  been  much  less  than  40  cm. 

When  the  whorls  of  this  species  have  reached  a  height  of  20  mm.,  radial  ribs 
bi'gin  to  appear  on  the  lower  part  of  the  sides.  They  are  slightly  bent  backwards 
and  are  stronger  developed  near  the  middle  part  of  the  sides,  where  they  form  flat  pro- 
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minencee,  interrupted  by  deep,  rounded  intervals.  Sometimes  they  are  so  much 
shortened,  that  they  appear  only  »loni{  a  spiral  line  which  divides  the  sides  in  the 
middle,  formed  by  a  ohain  of  long  drawn-oat  tubercles.  When  the  whorls  exceed 
90  mm.  in  height,  these  spinl  tubercles  gradually  become  obsolete,  but  their  upper 
end,  formerly  marked  by  a  spiral  line  is  still  present,  and  forms  a  continuous  ridge. 
The  body-chamber  is  wanting  in  all  my  specimens. 

Suturet.— In  the  lobe-line  of  adult  specimens  an  extraordinarily  rich  ramifi- 
cation of  all  sutural  elements  predominates.  The  vertical  projection  of  the  spiral 
line  of  tho  preceding  volution  meets  the  second  lateral  saddle  close  to  the  centre  line  of 
the  latter  but  inside  of  it.  The  siphonal  lobe  is  somewhat  shorter  than  the  prin- 
cipal lateral  lobe  and  is  divided  by  a  low  and  narrow  siphonal  tubercle.  The  sipho- 
nal saddle  is  lower  tlian  the  principal  lateral  saddle  and  is  situated  at  the  same  level 
as  the  seoond  lateral  saddle.  It  is  characterised  by  the  development  of  a  broad, 
secondary,  outer  branch,  which  in  itself  is  likewise  richly  ramified.  The  specimen 
Bgured  PI.  X.  fig.  7  has  three  auxiliary  lobes  and  an  equal  number  of  auxiliary  sad- 
dles. In  larger  specimens  the  number  of  auxiliary  lobos  amounts  to  four.  The 
auxiliary  saddles  are  bipartite. 

Locality,  number  of  specimen*  examined.— Ruling,  8piti,  2  Coll.  8chlagintweit 
from  the  I'alajontological  Museum  in  Munich  (among  them  Oppel's  type-specimens); 
Muth,  Spiti,  2,  Coll.  Stoliczka,  from  the  Geological  Museum  in  Calcutta;  Shalshal 
cliff  near  Rimkin  Paiar  encamping  ground,  5,  Coll.  Diener. 

Remarks. — Ammom ire*  piano  diteut,  figured  by  Salter  (Palaeontology  of  Niti, 
PL  8,  fig.  5,  6),  wbioh  Stoliotka  (1.  o.  p.  62)  considers  to  be  a  young  specimen  of 
Gymnite*  Jollyanut,  does  probably  belong  to  Jenoduent  or  Ophicerat. 


2.  Gtmnites  Yass.mta.sbma,  nov.  sp.  PL  XIII.,  fig.  S. 


DUartir  of  Uu  .Ml 
HoigM  of  tb.  lMt  whwl 


D'HUWter  of  Uie  uiululirmn 


79  mm. 

S»  ,. 
H  ,. 


In  its  general  shape  and  involution,  this  species,  which  is  represented  in  my  col- 
lection by  a  medium-sized  entirely  chambered  specimen,  is  as  closely  allied  to  Gym- 
nite*  incultus  Beyrich1  as  G.  Jollyanut,  Oppel  is  to  G.  Humboldti  v.  Mojs.  It  differs 
therefrom,  however,  by  its  slowly  increasing  volutions  overlapping  each  other  only 
to  the  extent  of  one-third  of  their  height.  The  siphonal  part  is  more  steeply 
rounded  and  its  transverse  section  rather  cardif orm ;  the  greatest  width  of  this 
whorl  coincides  with  the  lower  third  of  the  sides.  The  umbilical  margin  is  round- 
ed, and  the  low  umbilical  wall  is  less  steeply  inclined  than  in  G.  inoultut. 

The  surface  of  the  inner  volutions  is  perfectly  smooth.  In  the  outer  whorl  radial 
ribs  appear  on  the  sides,  when  the  whorl  reaches  a  height  of  18  mm.  They  are  only 

«  *  M  Mojuwrin,  CifhJopodm  4«r  Mtditomna.  TtkoptoriM,  p.  J»,  PI.  LIV.  flg.  1-3. 


Digitized  by  (  ^ 


AMMONEA  LEIOSTRACA. 

ut^^r portion  of  the  *««  -  «  «  d^et*  marked  near  th5e8 

differtrrde^  VeTbape  tfTt  ^  *hich'  h— »  th* 

characteristic  of  our  specie,  asT  H  I  ,  ht*r&1  lobe  fumish<*  »  good 

proceed  from  eacl,  side  of  the^teJanTt'l^V*8  tat°  two  brancl,Cs>  ^ 
tl-  second  lateral  saddle  te^Zn  ™Z *"* 

on  each  ride.    Compared  »?h "    «  ^  ^  e<,UaI  brancllC8 

situated  ^^b7^ri.^,BT^Si^^tte"^  itenU  W«» 
arranged  along  a  more  oSqVline  ban^T  ^  ftUXUiai7  ^  al8°'  « 
in  the  la.t  septa.  *  M  "  the  latter  "P^**-   Five  auxiliary  lobe. 

^L^rlT^Z^  °f  -       «—  tbe 


3.  Qtmkitbs  Kieata,  nov.  „p.  Pi.  X.,  flg>  2  3 

lMTtf).  ^— Hto  M,^,  Bejxicb,  rx^rt,  ,  C.U,  d.*  ^,^1  V  A  ,'„  f '  ^  '\T 
*  "TIE       "      *  ^  *     ***"«"  .  C^wJL  a*  UediUmsea  l*^ 


_  t  of  th*  Urt  whorl 
thiakDrM  of  tit*  lut  whorl 
diamoter  of  th»  umbilicu  . 
:  h«i((kt  of  the  lut  whorl 
,.    thkknow  of  the  bat  whorl 
CornNpOodiiig  diuuttr  of  too  ahetl 
«  ..       of  the 


68»».  21, 

18-8  ,  74 

1*    .  « 

«    .  9 

1«    ,.  66 

11     ..  4 

87   „•  1« 

S2    ,.  «•« 


Strachey  ass.gned  the  name  Ammouite,  Batten  to  a  fragment,  figured  in  the 
Paleontology  of  Niti  (PI.,  XI.  fig.  2),  which  Blanford  placed  erroneously  among  the 
Jurassic  Cephalopoda  of  the  Spiti-Sbales.  without  mentioning  it  in  the  teit  of  his 
work.   Later  on  8toliczka  retained  Stracheys  provisional  name  for  a  species  of 
(rymnttnhom  the  Muschelkalk  of  Spiti  on  the  strength  of  Blanford's  authority,  who 
believed  that  ,t  agreed  well  with  Strachey's  fragment,  which  Blanford  himself  had 
ound  much  too  imperfect,  and  had  therefore  omitted  noticing  it  in  hi.  descriptions. 
However  it  had  already  been  mentioned  by  Beyrich,  that  Stoliczka  bad  united  two 
very  different  forms  under  the  name  of  Ammonites  Batteni,-one  of  which  Beyrich 
considered  to  be  identical  with  Ammonite,  incultu,  from  the  Alpine  Muschelkalk. 
T-  Mojsisovica  is  of  opinion  that  Stoliczka's  variety  of  the  Ammonite*  Batteni 
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with  narrow  and  tbick  whorls  (PL  V.,fig.  2)  bears  a  closer  relationship  to  Oymnite, 
Valmai  E.  v.  Mojsisovics.  whereas  the  second  variety  with  high,  and  compressed 
whorls  (PL  VI.,  fig.  1),  is  more  closely  allied  to  the  European  Oymnalet  obliquue,  v. 

An  examination  of  the  material  sent  to  Vienna  from  Calcutta  has  convinced 
me  that  even  a  third  form  had  been  identifiod  by  Stoliczka  with  AmmonHet  Batteni, 
a  form  which  differs  from  the  two  above-mentioned  species  by  possessing  radial  ribs 
on  the  lower  portion  of  the  sides.  In  consequence  of  the  very  imperfect  state  and 
fi»ure  of  the  fragment,  which  was  provisionally  named  Ammonites  Batten*,  it  ia 
absolutely  impossible  to  di-cide  with  which  of  the  three  species  united  by  Stoliczka 
it  may  actually  be  identical.  It  only  remains  to  introduce  entirely  new  names 
for  the  latter,  and  to  restrict  the  namo  of  Ammonite*  Batteni  to  the  fragment  figured 
in  the  "  Palaeontology  of  Niti." 

I  give  the  name  of  Gymuite*  Kirata  to  Stoliczka's  so-called  variety  of  Ammo, 
nitet  Batteni,  with  narrow  but  thick  whorls,  which  according  to  B.  v.  Mojsisovics 
has  ita  nearest  ally  among  the  forms  of  the  Alpine  Muschelkalk,  in  Qgmnitfi 
Patmni,  v.  Mojsisovics.' 

Both  these  species  agree  in  the  outline  of  thoir  transverse  section.  The  whorls, 
however,  increase  mucti  more  slowly  in  the  Indian  form,  and  are  more  evolute, 
overlapping  each  other  only  to  the  extent  of  one  quarter  their  height.  The  outline 
of  this  species  is  elliptical,  as  in  Qymnitet  ubliquus,  v.  Mojs. 

Stoliczka  has  already  laid  some  stress  on  the  fact,  that  the  elliptical  shape 
common  to  all  his  specimens  of  Gt/mnite*  Batteni  oould  not  be  an  accidental 
deformity,  as  it  was  observed  io  specimens  coming  from  three  different  localities. 
E.  v.  Mojsisovics  likewise  considers  the  oblique,  elliptical  shape  not  accidental,  but 
characteristic  of  the  species,  as  the  specimens  of  the  elliptically  shaped  (hjmnite* 
obliqaut  examined  by  him  were  imbedded  in  a  matrix,  in  which  the  outlines  of  all 
the  other  fossils  found  with  this  speuies  were  perfectly  normal.    The  same  reasoning 
applies  to  the  occurrence  of  the  three  elliptical  species  which  were  included  in 
Stoliczka's  Ammoniiei  Batteni.    In  the  Muschelkalk  of  the  Batnhanng  cliffs  (Girtbi 
valley)  I  found  an  elliptical.y  shaped  specimen  of  Gymnitc*  Sankara  (the  high 
compressed  variety  of  Stoliczka's  AmtMttite*  Batteni),  imbedded  together  with  some 
specimens  of  MeekonerttB  Rkauik-tfi  and  Meekocerat  Nalikanta,  which  did  not 
exhibit  the  least  trace  of  deformity  through  pressure.    It  is  equally  remarkable 
that  even  very  young  forms,  as  for  instance  the  specimens  figured  PI.  X,  fig.  3, 
show  the  same  elliptical  outlines. 

The  oblique  elliptical  shape  of  the  shell  is  the  oonsequence  of  periodical  devi- 
ations in  the  growth  of  the  volutions,  occurring  always  in  the  same  parts  of  the 
different  circuits.  E.  v.  .Mojsisovics  tries  to  explain  it,  by  assuming  that  in  these 
species  periods  of  an  accelerated  growth  regularly  alternate  with  periods  of  retard- 
ation. 

The  siphoHal  part  ia   moderately  convex.     The  sides  slope  in  a  gently 

'  L>»Oq>U«P<Nl«i  d*r  Udiumwn  Triwpwigt,  v  234,  T.f.  LV1I.  Of.  1,  2,  T«|  LV1I1. 
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In  nether  of  the  specimens  is  the  bodychamber  preserved. 

The  C iTr!^  is  !-n: is  'r:  ?,,,y  ramified  t,,an  *  ^-^^yowM. 

umbi  Jr  utuT  ^      7  8tCep,y   indined  aUxi]kry  ^  °«^e  «hc 

un,  btlKnl  suture.    Th0  vert.ral  projection  of  the  outline  of  the  preceding  vol^i™ 


Gyunitks  8 alter i,  Beyrich,  PI,  XII.,  fig.  3. 

•  JWf,„\  Bejrirh  :  U.W  KMj.  Cphdopod,.  «.  d.»  MwMk.ll.  d«  AW  AM..*]!™ 

AU,„  d.r  WW.*!.  Berlin  l8«t,  T.f.  III.  fig.  2>  p.  is<.  *^ 


A  fragment  m  the  collection  of  the  missionary  Prochnow  was  described  by 
Beyrich  under  this  name.  It  consists  of  two  chambers  and  belongs  to  a  specie, 
of  Gym»i(e*  with  rather  high  whorls.  The  shape  of  the  transversa  section  recall, 
0j»mVa  Kiral*.  To  a  height  of  the  whorl  of  22  mm  corresponds  a  width 
of  11  mm.    On  the  lower  portion  of  the  sides  indistinct  traces  of  ribs  are  visible. 

The  lobe-line,  which  is  but  partially  preserved,  recalls  Gymnites  Kir  at  a.  The 
siphonal  lobe  is  divided  by  a  high  siphonal  tuWcle.  The  siphonal  saddle  is 
provided  with  an  outer  secondary  branch,  which  is  less  strongly  individualised  than 
in  Qymnites  Jollyonu*  or  in  Gymnite*  Sankara. 

With  this  species  Beyrich  also  identified  the  fragment,  which  was  figured  by 
Salter  in  bis  "  Palaeontology  of  Niti "  (PL  VI.  fig.  3)  and  was  erroneously  com- 
pared by  this  author  with  AmmonUe$  neojurenria,  Quenst.  or  with  A.  debUit,  v. 
Hauer.  Tho  sutures,  however,  do  not  sufficiently  agree  to  justify  this  identifica- 
tion, as  the  lobe-line  in  Salter's  fragment,  if  correctly  represented  in  the  figure, 
is  distinguished  by  a  remarkably  large  siphonal  saddle  without  any  outer  secondary 
branch. 

A  more  thorough  comparison  with  Gymnitet  Klrata,  a  very  close  ally  of  this 
form,  will  only  be  possible  on  the  ground  of  a  richer  and  better  preserved  material. 
Nor  can  the  question  be  decided  whether  Gymnitet  Salter*  may  be  allowed  to  remain 
as  a  separate  species. 

Locality,  number  of  examined  tpecimettt.— Ladakh  (exact  locality  not  known), 
1  ColL  Prochnow,  from  tho  Museum  fur  Naturkunde  in  Berlin. 
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6.  Gymnites  Saxkaba,  nov.  sp  ,  PL  XL,  flg.  2. 

1B66.(P)  Jmaumitf  tp.  W.  Salter  :  PanMsntnlofry  of  Hili.  PI.  VI.  ig-S  p.  OA 
1866.1?)  Awmenita  SaUni.  Stoehey :  ibid.  PL  II.  fig.  8  (prof  irional  n«n>e  without  daiariptiaa). 
IMS.  X<u»ni"  flatfoi,  8t«lie»ka,  «■  J>«r*« ;  Ktm.  Q«o).  Suit.  of  lndi»,  Vol.  V.  Pt  I.  VI.  V.  fig.  3 ;  PL  VI, 
fig  1.  p-  **• 

18*6.  Amtmattt  intuitu,  Be;  rich,  ajssrlt ,  L'ehtr  rinig*  Ceph«)op3di-ll  ant  d*m  Miieob*lk>lk  dor  Alpes. 

rte.  Abhndlf ».  Koniel.  Aliad.  i.  ffuwoMh.  Berlin,  I860,  p.  133. 
1888.  Gymnitu       >p.  •».  «/•  <?•  Mijuw,  K.  t.  Moj.i.oTio4 :  fttphalofodea  d«f  MediUrraum  Triwpretlirt, 

p.  237. 

OiiHiuiH'. 


Diameter  of  tbo  ahell   1*0  mm. 

Greua.tWiirktoftl.el-.twLorl  AS  ,. 

„       width  t>(tb*l»*t  whorl  80  ,. 

„      di»tnet«uf  the  tiabilicoi  68  ., 

L«»t  height  .-ftbeUrf  whorl   81... 

„   width  of  Unlutwhoil  18  ., 


CoTterpiodbK  diaawtt-r  o{  lb«  •boll   107  . 

»f  IbenmbilioiM  37  » 

Gymnites  Sankaro  agrees  with  the  high,  compressed  variety  of  Stoliczka's  Am- 
wonite*  Batteni.  Its  relations  to  Gymnite*  obliqutts,  v.  Mojs.  from  the  Alpine  Mu- 
schelkolk  have  been  clearly  pointed  out  by  E.  v.  Mojsisovics.  The  elliptical  outliDe 
U  still  more  prominent  in  the  Indian  species,  which  is  likewiso  distinguished  by 
a  higher  and  narrower  whorl.  The  siphonal  part  is  rounded.  The  sides  are  almost 
flat,  and  slope  very  gently  towards  the  wide  and  shallow  umbilicus.  In  none  of  my 
specimens  have  traces  of  ribs  been  observed. 

ThiB  species  differs  from  Oymnite*  Strata  by  considerably  greater  involution 
and  higher  whorls.  There  are  also  some  differences  in  the  arrangement  of  the 
■utural  line,  especially  in  the  shape  of  the  siphonal  lobe. 

The  body-chamber  Ls  wanting  in  my  specimens. 

Suture*.— The  lobe.lino  bears  a  close  resemblance  to  the  sntuies  of  Gymmtet 
ineultu*,  Beyrich.  But  the  siphonal  saddle  is  larger  and  characterised  by  the  de- 
velopment of  a  broad,  much  ramified,  outer  branch,  as  in  Gymnite*  Jollyanu*  or  in 
Gymnite*  (Buddhaite*)  Rama.  The  siphonal  lobe  is  but  little  shorter  than  the 
principal  lateral  lobe.  Stoliczka's  description  of  this  species  as  being  provided  with  a 
short  siphonal  lobe,  is  at  variance  with  his  figure  (Mem.,Vol.  V,  PL  V,  tig.  3),  although 
this  figure  does  not  represent  the  relative  size  of  the  two  lobes  quite  cnrrectly. 
—Four  auxiliary  lobes,  which  are  steeper  inclined,  than  in  Gymnite*  incultti: 
Especially  the  second  of  the  bipartite  auxiliary  saddles  is  extensively  denticulated. 

Locality,  number  of  ipecimen*  examined.— LUang,  Spiti,  1,  Ruling,  Spiti,  1, 
both  from  Stoliczka's  collection  in  the  Geological  Museum  in  Calcutta  ;  Bambanag 
cliffs,  Girtbi  valley,  Jobar,  1  Coll.  Diener. 

if emark*.—  Beyrich'  identified  the  high,  compressed  variety  of  Stoliczka's 
AmmoMet  Batletti  with  Gymnites  intuitu*.  This,  however,  does  not  stem  justified 
considering  the  differences  in  shape  of  the  whorls  and  the  details  of  the  sutural  line. 

The  fragment  figured  by  Salter  may  belong  to  G.  Sankara,  rather  than  to 
G  Kirata.  In  the  outline  of  its  section  and  in  the  siphonal  lobe  it  agrees  with 
Gymnite*  Saniara.   In  Salter's  drawing  the  outer  branch  of  the  siphonal  saddle  is 

'  1.  c.  p.  148. 
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wanting,  but  in  young  specimens  of  Gymnite*  Sanknra  this  is  not  so  distinctly 
individualised  as  in  later  stages  of  growth. 


6.  GmjfiTts,  nov.  bp.  kx.  atv.  G.  Sakka&a,  PI.  XIII.,  fig.  1 ;  var.  PI.  X.,  fig.  5. 

1864.  Amm~it„  BM«i  Staliotki, «  f»rU :  Km.  0«L  Scry,  of  lodfc  Vol.  V,  Ft.  I.  p.  W. 
•  Dimtatunt. 

Diu.tarrftk.Wn  ,w  m„. 

M«ini«m  height  of  th.  kit  whorl   .  eo 

„      width  of  the  l«l  whorl  jo 

Diim««  o!  lio  umbiliou.    ....  ...  80 

Mi>.io>«i  height  rf  the  WtwWrl  «  ," 

width  of  th»  kit  wborl  83 

Cotrr.poudiog  diu.et.r  of  the  .hell   .boot  100  .. 

"     1  ■•      «f  tW  ambilieui  34  „ 

This  species  is  very  closely  allied  to  Gymnitet  8ankara,  but  differs  therefrom 
by  rather  more  rapidly  increasing  whorls,  a  tbicker  transverse  section,  a  less  steeply 
rounded  siphonal  part  and  by  the  appearance  of  a  row  of  lateral  ribs  in  the  lower 
portion  of  the  sides,  where  the.  whorls  reach  a  height  of  26  mm.  These  very  broad 
and  flat  ribs  reach  up  to  the  middle  part  of  the  sides  as  in  Gymnitei  obliqum,  v. 
Mojs.1  Our  species  bears  a  still  nearer  relationship  to  the  latter  than  to  Gymnitet 
Sankara,  but  it  differs  in  the  sutures  and  possesses  a  more  elliptical  shape. 

Sutures  —  Very  much  like  those  of  Gymnitet  Sankara,  only  somewhat  broader 
and  a  little  less  ramified. 

Locality,  number  of  tpeeimena  examined. — Kuling.Bpiti,  1  Coll.  Stolicska,  from 
the  Geological  Museum  in  Calcutta ;  8halabal  cliff  near  Bimkin  Paiar  Encamping 
Ground,  1  Coll.  Diener. 

Remarkt. — This  species  attains  very  remarkable  dimensions.  My  specimen  from 
Bimkin  Paiar,  wliioh  is  unfortunately  much  injured,  has  a  diameter  of  340  mm,  and 
the  height  of  its  last  whorl  is  147  mm.  As  it  is  entirely  chambered,  another  three 
Quarters  of  a  volution  must  at  least  be  reckoned  for  the  body-chamber.  Conse- 
quently the  diameter  of  the  adult  individual  could  scarcely  have  been  less  than 
half  a  metre. 

Variety.— 1  look  upon  a  fragment  from  tho  Muscbelkalk  of  the  Utadhura  in 
Johar  as  a  variety  of  this  species  although  it  is  distinguished  by  rather  more  rapidly 
increasing  whorls,  but  it  agrees  perfectly  in  the  details  of  the  sutural  line.  The 
siphonal  saddle  shows  a  distinctly  developed  outer  branch,  where  the  whorl  reaches 
a  height  of  6  mm.  At  the  same  time  flat  and  broad  radial  folds  begin  to  appear  on 
the  lower  portion  of  the  flanks.  The  body-chamber  is  wanting.  The  dimensions 
of  this  specimen,  PI.  X,  fig.  5,  are  as  follows  :— 

Diametar  o*  lb.  .bell   «»  mm. 

il.nmum  bright  of  lb.  hut  whorl   14  „ 

„      tbieknew  of  Uie  Urt  whorl       ....  .       .  IS  „ 

Dianx-ter  of  the  »n)bilicu»   18  . 

Uioiuium  height  of  the  tttt  wboil   10  ., 

.,        thiekww  of  the  but  wWrl   6  „ 

Correepoading  diameter  of  tho  »Wil   tfS  „ 

„  ,.     of  the  otnbiliciM   11  » 

'  D.e  OqHmlopod™  i,t  M«]iurru.n  Tri-frormi. tM,  Trf.  LVI. 
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ShaUbal  cliff  near  Rimkin  Paiar  Encamping  Ground- 

7.  Gtmniim  ».  nm.  n        0.  Humboldti,  v.  Mojs.,  PI.  XII..  fig-  2. 

This  is  a  fragment  of  a  09mnile»,  with  high  compressed  whorls  which  seems 
to  cSE  allied  to  a  species  of  the  Alpine  Muschelkalk  than  any  of  the 

iJLTZt^ ^mentioned'  In  this  fragment  the  height  of  the  ™ 
8eotion  is  46  mm,  the  thickness  about  20  mm.   In  the  lower  portion  of  the  su.es, 

^££^£2^        ^th  those 1 
v.  Mojs>  Especially  the  shape  of  the  siphonal  lobe  and  J» 
Lfeotly  identical.   The  less  rich  ramification  of  the  lateral  saddle,  and  of  the  but 
JTrtfy  known,  auxiliary  saddles  may  I*  explained  by  the  great  weathering  wkch 

this  fragment  has  undergone.  Bambana*  cliffs,  Girthi  yalley, 

Locality,  number  of  specimen*  examned.— Bambanag  cuus,  u  „ 

Johar;  1  Coll.  Diener. 

8.  Gumma  Lama-BKI,  Oppel.,  PL  X.,  fig.  6. 

1889.  A«™u«  XmmtU  Oppd ,  ********  XittMh-r-  t  TA  76.  fig- 

1888.  GyvuriUi  Vuutrii,  R  r.  Moj^bo.ia :  Di.  Cq.biUpod.il  Air  IMiUrmnoo  TxiMprcmm,  p.  MS. 

ZH»**M"*a*.  40  nun. 

Dknwler  of  lb*  uliell  

HrigU  ol  tha  tart  wburl   u  " 

ThicVnrMof  lit*   .,  !  12  " 


This  interesting  form  recalls  in  iU  general  outlines  and  involution  some 
species  of  the  genus  PtgeUta  (e.  g.  Ttyehitet  Malietienut,  Stoliezka) ;  but  N*6"™56' 
ment  of  the  sutures  impart  to  it  the  character  of  a  true  Qymitites,  as  has  already  een 
noticed  by  &  v.  Mojsisovics.  . 

Oymniles  Lomorki  has  a  slightly  elliptical  outline,  slowly  increasing  volutro^, 
which  although  overlapping  each  other  considerably,  leave  a  proportionately  wide 
umbilicus.  During  the  adolescent  stage  the  involution  is  remarkably  less  pro- 
nounced  than  in  later  stages  of  growth.  When  the  whorl  reaches  a  height  of  14mm 
it  overlaps  the  preceding  one  almost  completely. 

The  sides  are  separated  from  the  steep  umbilical  wall  by  a  well-marked,  some- 
what rounded,  umbilical  edge.  The  greatest  thickness  of  the  transverse  section 
coincides  with  the  lower  portion  of  the  sides.  The  latter  converge  towards  the  sharp- 
ened siphonal  part  in  the  shape  of  a  pointed  arch,  as  in  Gymnitet  aoutus,  describ- 

•  K.  t.  Moj»oTu».  Di.  Ccpu-dupodrn  der  M«dit«rr»ncrn  Trinpro»ii«.  T»f .  LV.  fig.  1.  P-  »*• 
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ed  by  P.  v.  IIauer  from  the  Muschelk-illr  «f  •r^,^,„  in,  ,  ,  . 

perfectly  preserved  W^1Z*£^^  .  °T  "  BW 

a*  elevated,  prominent  ke«r  I„  ftT ^"P*100*1  Part  be  provided  with 

trac,*  „f  .   V   i   .  ■ 7T       the  ^ured  specimen  however,  I  cannot  find  any 

traces  of  SUch  a  keel,  which  might  justify  this  suggestion.  7 

served"  whi^T'  »  ^  °f  th°  sheU  h*«  P~- 

Z  1         .         1Df^DCt  traOT8  °f  broad'  **  f0,d9-   Similar  traces  may  be 

tiw       p,aa*  on  *•  -* Part  °f  the  ^  -  01  ^  ^ 

^/«rM._The  lobe-line  shows  the  typical  arrangement  of  the  suturos  peculiar 
liMr^  ,  8iph0Dal  kbe  bTOad'  at  alu,oat  -  l0-  a  level  as  the  prin- 

Sell  T  ,  1  ^Ph0nal  Saddle  MCeeda  ,hfl  PriaciH  ^  8^dle  i„  P8ize. 
Second  la tcral  saddle  b.partite  and  deeply  incised.  Probably  four  auxiliary  lobes 
outs.de  the  umbilical  suture.  Considering  the  small  sue  of  this  specimen  the 
sutural  line  »  not  very  complicated. 

Locality  number  of  tpecimen,  examited.-Kuling,  Spiti,  1  ColL  Schlagint- 
we.t,  from  the  Palanrntoloeical  Museum  in  Munich  (Oppel's  type-specimen). 

£c,»„rA,.-Among all  the  congener.c  species  of  the  European  Muschelkalk,  only 
the  abovemenhonod  Gymnite,  acute,  v.  Hauer  from  Han  Bulog  in  Bosnia  bears 
some  resemblance  to  our  Indian  form.  The  sharpened  siphonal  part,  which  is 
found  m  no  other  Gymnite,,  known  up  ,o  now  from  the  Alpine  Muschelkalk,  the 
thick  whorl,  the  strongly  curved  convexity  of  the  sides  and  the  proportionately 
deep,  stairlike  umbilicus,  are  characters  common  to  both  species.  Gymnite* 
Lamarki,  however,  is  still  more  involute  and  differs  also  considerably  in  the  shape 
of  the  suture. 

I  do  not  consider  the  sharpened  siphonal  part  to  be  a  character  of  sufficient 
importance  to  justify  the  establishment  of  a  new  sub-genus  for  these  two  forms,  as  has 
been  suggested  by  F.  v.  Haner.  In  closely  allied  species  of  the  genus  Xenodivsu,, 
which  may  be  considered  to  be  the  original  form  of  Gymnitet,  similar  differences  in 
the  sbapo  of  the  siphonal  part  occur,  without  possessing  the  importance  of  sub- 
generic  characters. 

I80LATED  FORM. 

(8ttb-genus:   BUDDHAITE3,  Diener.) 
9.  Gymniths  (Buddhaitbs)  Rama,  nov.  sp.,  PI.  XII,  fig.  2;  PI.  XIII.,  fig.  1.  2. 

1S6S.    Ammonitu  ftaridu,  Salter,  «  parti  .  Pabnnbbn  ot  Niti,  PI  «.,  fig.  1,  p.  61. 

186S.   AnmonUuJtoriJu.  Sloluaka  ;  Mem.  0«©1.  8«r.  of  India,  VoL  V.  PL  I.  p.  M. 

1883.    Gymnitu  we.  .p.  B.  T.  M»j«w»i« :  Cephalopoda*  der  Medium™  Tm.pro»iM,  p.  227. 

I.  II. 


(PllXIV.  fig.  U  {PL  XIV.  fig.  2.) 

DtaMbr.rik.aMI  uomm.  98... 

Height  of  lb.  bet  irbarl  90  „  66  ., 

Tbivlinta.  of  tba  „      „  gjj  ^  ly  ^ 

Diameter  of  tha  umbilboi         .....         9  „  8*6  „ 

'  Britrage  iur  Kmabiiat  der  Cephalopndtn  ana  der  Triii  tod  Bosnian  I.  Deokaehr.  Xata,  Akadamied.  W»- 
..  i.  W,.o.  1888,  Bd.  LIX.  Tat  X,  fig.  a.  Tat  XI.  fig.  3,p.  282. 

12 


6o  HIMALAYAN  F08SILS. 

This  specie  one  of  the  roost  important  leoding  fossils  of  the  Himalayan 
Muaohdkalk.  is  at  an  early  stage  of  growth,  just  as  in  Gymnite*  Jollyann  Oppel, 
characterised  by  narrow,  high,  slowly  increasing  volutions  and  a  rounded  siphonal 
part    When  the  whorl  attains  a  height  of  more  than  8  mm.,  the  involution  and 

Ue'ral  d»P*  °f  tlle  shc11  chang**  in  *  Very  remarkaD,e  manner  The  vo,utioM 
overlap  each  oth.ir  lo  two-thirds  of  their  height  so  closely,  that  at  a  diameter  of 
30  mm  the  outer  whorl  covers  the  preceding  one  and  the  diameter  of  the  umbilicus 
does  not  increase  any  more.  Instead  of  a  wide  and  shallow  umbilicus,  which  is 
an  important  character  in  GymnUea  Jollyama,  our  species  exhibits  at  later  stages 
of  growth  a  narrow,  deep  umbilicus,  surrounded  by  a  high,  partially  overhanging 
umbilical  wall.  The  deep  umbilicus,  exposing  only  the  innermost  volutions  in 
adult  specimens,  is  separated  from  the  flat  sides  by  a  rounded  umbilical  margin. 
Together  with  the  stronger  involution,  the  siphonal  part  becomes  narrower  and 
perfectly  sharpened.-the  whorl  reaching  a  height  of  20  mm.  This  sharpening  of 
the  siphonal  part  to  a  knife-like  edge  persists  also  in  later  stages  and  exhibits  a 
very  characteristic  difference  from  Gymnitea  Jolly  anus. 

In  this  manner  Gymnitea  Rama  actually  acquires  in  the  adult  stage  a  great 
external  similarity  with  Carnites  jloridu*  Wulf.  with  which  species  it  has  often  been 
confounded  by  former  authors.  But  its  sutures  always  retain  the  typical  arrange- 
ment of  the  Gymnitea  lobe-line,  although  the  shape  of  the  shell  considerably 
approaches  that  of  the  genus  Oarniteaot  Pianacooerat.  The  stages  of  development 
are  also  entirely  different  in  0.  Rama  and  Oarnitet  floridtu,  the  latter  passing  from 
the  JUeekoceran'tA&gc  through  the  Hvngarite*-st&ga  into  the  Carm<e«-stage. 

Gymnite*  Rama  develops  ribs  of  the  same  sbse  as  does  Gymnitea  Jollyantta. 
Only  at  an  early  stage  of  growth  these  ribs  are  confined  to  the  middle  portion  of 
the  sides ;  later  they  gradually  pass  across  it.  They  are,  however,  not  developed 
in  the  shape  of  straight,  radial  prominences,  but  form  slightly  falciform  elevations, 
arranged  along  a  spiral  line,  which  gradually  passes  from  the  middle  part  iuto  the 
upper  portion  of  the  sides.  In  very  large  specimens  this  spiral  line  appears  as  a 
continuous  ridge  in  the  outer  whorl. 

All  the  specimens  figured  in  this  memoir  are  entirely  chambered.  But  there 
are  a  few  fragments  of  body-chambers  in  my  collection ;  the  largest  of  these 
fragments  shows  a  height  of  the  last  whorl  of  more  than  120  mm. 

Suture*. — The  arrangement  of  tho  sutural  lino  resembles  that  of  Qymnite* 
Jollyattu*  Oppel,  although  there  are  differences  noticeable  when  comparing  specimens 
of  equal  height  of  whorls.  The  siphonal  saddle  is  much  broader,  and  its  outer  secon* 
dary  branch  still  further  individualised.  In  this  respect  the  sutures  approach  the 
,  arrangement  of  the  lobe-line  in  Carnitea  jloridua,  in  which  this  individualisation 
of  the  outer  secondary  branoh  has  developed  into  a  proper  adventitious  saddle. 

The  inclination  of  the  auxiliary  lobes  is  less  stwp  than  in  Gymnitea  Jollyanua. 
The  richly  ramified,  second  lateral  saddle  is  provided  with  a  broad,  inner  secondary 
branch.   Five  auxiliary  lobes  outside  the  umbilical  suture.   Auxiliary  saddles  with 
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Locality,  number  of   ....  .      *.  TOIUI,on- 


"»pi»g  Ground.  1  Coll.  OrfetWh-  5CoT  n  DeM  Eimkin  Pai" 

1  Coll.  Griesbach;  East  do^       v    ?  B^k^ 
Ground.  Hundes,  1  ^  s^' lT,,  ^  »— 

Geological  Sunev  Museum  in  Calcn  to    North      V  ,  fr0m  the 

*W  4  Coll.  QriPsbach.  '     ^  °f  ^P™'  ^  Valley. 

Remarkt.-Gymnitet  Rama  has  been  mistaken  for  «    ,  ™ 

...         rr^r  ^rs^r- 

considered  to  be  tbe  type  of  a  special  iu^uTa.  S  .  •  ».  7  ,P  ^  b° 
<«»n»  of  the  Alpine  Ittta.ic  p„rillc.,  ,  mu„  ta„  m  "» 


Genus :  STUHIA,  E.  r.  Mojeiio™. 
8rCBIA  S&N0OVINU,  E.  v.  Mojaiiorica.  PL  XV. 


•  jr.^^^iffi^  tob  Han  Balog 
Di»m«t«r  of  tb«  .hrll  . 

H«gbt  .f  th.  w  «wi  .   *r 

Thickn«(«  of  the    148  " 

Diameter  of  tbo  uinbilietii  M  " 
 *  « 

This  species  peculiar  to  the  zone  of  Ceratite.  trinodon,  in  the  Alpine  Muschel- 

m     •  X^1***"  °°llection  V  »  -P«i»".  which  perfectly  and 
m  every  respect  agree*  mth  the  description  and  figure  given  by  E.  v.  Mojaisovica. 

>  AM.«i,d]g„.  K«iigl.  AU1.  4.  WiBwKo.  Berlin.  1868,  p.  46. 
Gcol«gr  of  tie  fetal  HimiV*.  Mm.  fe|.  fi.rr.  of  In**,  Vol.  XXIII,  1S8J. 


63  HIMALAYAS  FOSSILS. 

In  the  shape  of  its  transverse  section  this  specimen  corresponds  to  the  sob- 
lenticular  form  figured  by  that  eminent  author  in  his  PL  XL1X,  fig.  5.  The  side* 
are  rather  strongly  curved,  the  greatest  thickness  of  the  whorl  still  coincides  with 
the  lower  portion  of  the  lateral  parts.  A  rounded  umbilical  margin  separates  the 
umbilical  wall,  which  becomes  perpendicular  in  the  outer  volutions,  and  encloses 
the  very  narrow,  almost  completely  closed  umbilicus.   The  siphonal  aide  is  much 

compressed  and  highly  rounded. 

The  sculpture  of  the  shell  exhibits  the  typical  spiral  striatums  which  are  arrang- 
ed in  three  different  groups  as  it  were.  In  the  siphonal  part  and  near  the  siphonal 
margin  the  striations  are  narrow,  sharply  edged  and  separated  from  each  other  by 
interstices  of  only  1  mm  distance.  In  this  section  they  are  consequently  very 
numerous,  thin  and  arranged  close  to  oach  other.  In  the  upper  portion  of  the  sides 
tbey  are  a  little  broader,  flat  and  but  slightly  prominent,  separated  by  interstices 
of  H  to  2  mm  in  distance.  In  the  lower  portion  of  the  lateral  parte  they  are,  on 
the  contrary,  strongly  developed  and  elevated.  There  the  spiral  striations  and  the 
intervening  furrows  are  of  equal  she,  being  about  2  mm  each  in  width.  A  strong 
contrast  is  noticeable  therefore  between  the  very  broad  and  Btout  striations  near  the 
umbilical  margin,  and  the  thinner,  less  prominent  striations  on  the  upper  portion 
of  the  sides.  In  our  specimen  this  character  is  not  less  remarkable  than  in  E.  v. 
Mojsiaovics'  type-specimen  from  the  Mediterranean  Trias. 

On  the  lower  portion  of  the  sides  the  furrows  between  some  of  the  stout  spiral 
striations  arc  partly  divided  by  very  thin  thread-like  spiral  lines,  such  as  have  been 
observed  by  F.  v.  Hauer  in  some  individuals  of  this  species  from  the  Bosnian  Mu- 
schelkalk. 

The  spiral  striations  are  not  confined  to  the  shell,  but  are  also  marked  on  the 
surface  of  the  cast. 

Sut.uret. —  Are  absolutely  identical  with  the  lobe-line  of  the  species  figured  by 
E.  v.  Mojsisovics  (PL  XLIX,  fig.  7),  as  may  be  seen  from  a  comparison  with  our 
figure.  Proportionately  to  the  greater  size  of  our  specimen,  there  arc  seven  auxi- 
liary lobes,  corresponding  to  a  height  of  the  last  whorl  of  103  mm  (whereas  there 
are  six  in  the  type-specimen  of  E.  v.  Mojsisovics,  corresponding  to  a  whorl  of  80  mm). 
The  bifid  termination  of  the  principal  lateral  lobe  is  a  good  specific  character. 

Onr  specimen  is  entirely  chambered. 

Asl  could  not  detect  any  characters  in  whioh  this  species  differs  from  Sluria 
Santocinii,  I  am  compelled  to  identify  it  with  the  latter.  This  determination  has 
been  confirmed  by  Dr.  E.  v.  Mojsisovics,  who  kindly  examined  my  Himalayan 
specimen,  and  likewiso  thinks  it  to  be  identical  with  the  Alpine  form. 

Locality,  number  of  specimen*  examined.— Shalshal  oliff  near  Eimkin  Paiar 
camping  Ground,  1  Coll.  Diener. 

Genus :  PTYCHITE8,  v.  Mojsisovics. 

Among  the  five  sections,  into  which  the  forms  belonging  to  the  genus  Ptychite», 
from  the  Alpine  Muschelkalk,  may  be  divided,  only  one,  the  group  of  the  P. 
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**bfteX«oHt  has  not  yet  been  discovered  in  the  Indian  Trl—J,  «  • 
representatives  of  the  P  ruaiferi  j    ■       .        Tna8S1<>  province,  whereas 

The  group  of  the  Py^^"^  ^  "*  «• 

tothemo!:^raonfi?:^::s^ 

it.  nearest  ally,  P.  (ibetauus,  v.  Mojsisovic^Thow  i  •      "  and 

bergen  forms.  Another  species  of  £T™^  *  , ^to»h,pto  some  Spitz- 
pared  to  the  European  P.^,  .  SS/'^r  ^ 
to  the  section  of  the  Rugiferi  are  new.   A„       1    "tT  7'8 

terrain  forms  where,  p.  may^t^^^^^  ^C^'" 

Alpine  P.  '      ^      "  ^  """^  ***  fro» 

Of  the  two  forms   *****  be  P^tL^^/J^;' 2t 

'^M'  °PPel>  mar  b°  «mpwd  with  P.  S/„rfm-  T.  ^  whereaV/»  T 

a  olo.  relation  of  P.^.„,  ,  Moj,,  from  th'e  " 

HimS  ^  ;:^fT,  r  addit;onal  860150,18  ma^  *      «i  *» 

Himalaj  an  P  jwMn,  which  have  not  been  discovered  up  to  now  either  in  the  tfedi 
erranean  or  ,n  the  Aretic-Paciflo  province,  but  must'be  consider^ ^unlt 
elements  peculiar  to  the  Indian  Trias.  «»«""»uc 

lob,.0l°  f"™0*™*9'  ^ch  J  ProP«e     call  PtychUu  orbilobi,  has  two  lateral 
lobes  and  »  distmgu.^d  by  the  semi-circnlar  arrangement  of  tl.e  laterally 
ward-curved  sutu^s,  winch  remind  me  of  the  lobe-line  in  Cycloid,  Waagea,  or Z 

C;"onbiS  gro'p  PtyChiUt  Qerafdi'  BlttDf°rd»  °U*ht  to  be         m a 

„w?e  8eCn°id  °£  thC"e  *  rcPresent€d  b7  *  ^lUtianu.,  Stoliczka.  and  its 

rebt-ons.  The  spec.es  of  th..  section  are  provided  with  two  lateral  lobe,  and 
differ  especially  by  then-  numerous  low  volutions,  which  do  not  overlap  each  other 
much  and  the  extraordinary  wide  umbilicus.  This  character  in  which  they  differ 
from  the  typtcal  forms  of  the  genus  tfruta  U  so  important,  that  Beyrichi 
though  h.msef  justi.ied  in  placing  AmmmiU.  MalUliaL  amon*  the  group o 
G9mmt«  ,ncull«,.  The  arrangement  of  the  sutures,  however,  imparts  to  this 
ammonite  the  character  of  a  true  Ptgchitet  and  clearly  establishes  its  generic 

Among  the  13  species,  which  are  de«cribed  in  the  following  section  of  this 
Memoir,  7  belong  to  the  group  of  the  P.  rugiferi,  3  to  the  group  of  the  P.  mega- 
lod»o,,  an  equal  number  to  that  of  the  P.  opuUnti,  2  to  the  group  of  the  i> 
ftexuon,  one  to  the  group  of  the  P.  orbilobi,  2  to  the  group  of  the  P.  Halletiani. 

1  ITaklinr  JtillTiMi  f  Mailt  ftl/in/uf.n  mm  14  L.1LH  i 


—  plM. 
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a.  Group  of  the  PTYCBITE8  RTJGIFERI. 

1  Pttchites  rtjgue*,  OppeU  PL  XXII,  fig.  1,  2 ;  PL  XXIII,  fig.  1.  2 ;  PI.  XXIV. 

fig.  1.  2- 

2.  Ptychites  tibktaots,  E.  v.  Mojsieovics.  PL  XXIV,  fig.  8. 

1M5.  Amawiin  rvf\f*r,  Oppd :  Pataontelog.  MittMfra.  I.  T«i.  85,  8j».  X  X  p-  483. 

1968.  Amma*it—  Stmitri,      H»MC,  •»  farU  ■■  Dia  Cephalopodaa  dm  uotrren  Trim  der  Alpan,  8ittg»b»r- 

Ksia.  Alii.  d.  Wiiaanaek.  Wien,  llatk.  Nit.  Claw  Bd.  LII,  p.  839. 
1864.  j!iiun»»K«  Oerardi,  8tolic*kB,  a  fOrU :  Mam.  Oeol.  Burr,  of  Iodia,  Vol  V,  Pt.  I,  p.  44. 
18117.  AumomUt  GwarJi,  B*yriab,a» parU:  Dakar ainiga OphilopodHtt eat  d«m  Muec4elkalkd««  Alpen, tic 

Alkudlgs.  KonigL  Akad.  d.  WiMwok  Berlin,  1800.  p.  US. 
1883.  WjeAAIaa  rugifrr,  B.  t.  Mejaieoviea  i  Die  Opbalapodtn  <Ur  MeditarotMn  Triwpnivlnt,  Abkuadl.  kk- 

Geel.  Beicbiuat.  Vol.  X.  p.  347. 
1886.  Ptyekitu  Hbttanv,  B.  ».  Mojeieoviae,  Atktiicbe  TkiM&nnen,  M4o».  At»4  dee  edmieea  it  St- 

Petorebo-uj  TIL  •*>.  T.  XXXIIL  Mo.D,  Tel.  XIV.  «t.  8,  p.  98. 

I.  II* 

DiMWM,.  (PI.  XXII.  fig.  »> 

Diameter  of  the  ihell   83  mm.  86  mm. 

Haight    of  tie  lot  wkerl   48  „  40  „ 

Telekom-          ,.      «    41   „  M  « 

Diameter  of  Ui«  uotilku   16  »  1M  „ 

Oppel's  type-specimen  of  Ptgehitee  rugifer  is  of  a  more  globose  shape  than 
any  form  of  the  group  of  the  P.  rugijeri  from  the  Alpine  Musohelkalk.  It  has  a 
broadly  rounded  siphonal  area,  and  a  rather  wide  umbilicus,  surrounded  by  a  steep 
umbilical  wall.  In  young  specimens  this  umbilical  wall  is,  as  a  rule,  less  steeply 
inclined  than  in  adult  ones.  The  sharply  defined,  somewhat  obtuse  umbilical 
margin,  which  in  later  stages  of  growth  becomes  slightly  rounded,  marks  the 
region,  where  the  whorl  attains  the  maximum  of  its  thickness.  In  the  last 
volution,  17  proportionately  strong  folds  or  ribs  are  noticeable.  They  begin 
somewhat  outside  the  umbilical  margin  and  are  considerably  broader  when  ap- 
proaching the  siphonal  area,  which  most  of  them  cross  in  the  shape  of  flat  swellings. 
Some  of  them,  however,  are  arranged  asymmetrically  on  both  sides  of  the  siphonal 
part. 

The  type-specimen  of  Ptpchitei  tibetanut,  £.  v.  Mojsisovics,  differs  from  Oppel's 
type-specimen  of  P.  rugifer  by  its  still  more  globose  shape,  greater  thickness  of  the 
last  whorl  and  a  considerably  larger  number  of  radial  ribs  (25).  But  the  sutural 
line  agrees  perfectly  in  the  two  forms. 

My  examination  of  a  very  rich  material  bas  convinced  me,  that  the  differences 
between  the  two  forms  are  not  very  prominent.  The  greater  number  of  radial  ribs  is 
certainly  not  peculiar  to  the  typical  P.  tibetamt.  The  same  remark  applies  to  the 
proportions  in  the  last  whorl  of  P.  rugifer,  which  are  bo  various,  that  even  P. 
tibetanut  might  justly  be  regarded  as  a  mere  variety  of  extraordinary  thickness. 

In  the  following  list  the  measurements  in  a  series  of  specimens  are  grouped 

I  Ojrpel'a  tjpMpeeiraiTi  ot  P.  rugifer. 

1  E.  t.  Uojaieanee'  type-epeatmni  «f  P.  UVetouo*. 
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together,  showing  the  amount  of  v»ri«n„   •  it  j- 

in  the  number  of  ribs "  "  the  dlmc™<»»  of  the  last  whorl  and 

Diuwt.r  of  th«  .bdl  0, 

;  :  "-- 

Th«k«, of  th*UM  whorl.      .      51  }  +  t  «.  , 

AH  1b 


IV. 


™  CA.2.H.  i 

»•)  fig.  1, 


118  mm.  76  nun 

Bit 


««.  I  ) 


;l«     5!"    8)«  S)-  .j: 

(to  tb.  l„t  Uf  <««  th,  hut  brif  „     "         „  21 

■  .)  (to  lb.  lut  h«lf 


volution .) 

XI. 


10  s 

This  list  shows  clearly  that  the  number  of  radial  ribs  is  as  large  in  P  r,vw„« 
as  in  forms  with  a  still  higher  whorl  than  that  in  0P?cTZ™£™°l' 
r»9ife,    The  number  of  rib,  cannot  therefore  be  n«^^J£Z^ 
tie  of  one  of  the  two  form,    Concerning  the  proportions  of  th I  ^ 
sections,  the  specimens  grouped  in  the  present  list,  with  the  exception  of  jTxh 
are  connected  by  so  many  links,  that  apparently  they  do  not  contain  i-Ji 
jd. .but  must  a,l  be  tfentined  with  Oppe/s  W.tn^s  s^ 

The  type  specimen  of  P.  Tetanus  differs,  however,  in  the  proportion  of  height 
and  thickness  of  the  outer  volution  so  remarkably  from  all  the  rest  of  the  Ruaifpri 
thatforthepreeentitmay  be  looked  upon  as  a  distinct  species.    But  in  this  caTthc 
term  P.  fibetonu,  ought  only  to  he  applierl  to  extremely  globose  forms,  in  which  a 
similar  abnormal  proportion  in  height  and  thickness  of  the  last  whorl  prevails 
*  k  S"'"ri'-T,'e        *hort  and  aA'row  siplional  lob.  is  divided  by  alow  siphonal 
tubercle.   From  the  principal  lateral  lobe  the  lobe-line  rises  obliquely  to  the  umbili- 
cal  margin.   The  lateral  and  auxiliary  lobos  are  divided  at  their  base,  each  by  two 
converging  points.  The  siphonal  saddle  is  richly  ornamented  and  provided  with  a  dis- 
tinctly individualised  foliaeeoua  branch  which  is  situated  st  the  upper  portion  of  the 
saddle,  near  the  junction  with  the  principal  lateral  loba    At  the  opposite  side  to  this 

1  Otwl'i  tjpe^pocimeB. 
*  M™tili*|  bT  E.  t.  MniuMTic*  w-ith  P. 
'  The  type-Bpeoiunu  of  fc.  v.  Muj»iiovic«. 
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are  asvHimsirujai.  ™r  "~  ■  —   -  - 

first  auxiliary  saddle  is  bipartite,  the  second  coincides  with  the  umbilical  margin. 
One  more  auxiliary  lobe  and  saddle  follow  outside  the  umbilical  suture. 

Locality,  number  of,pedmem  examined.-*  Ptyckiie*  rugifer.-Kvlmg,  Spiti, 
3  ColL  Schlagintweit,  from  tho  Palajontological  Museum  in  Munich  (among 
them  Oppol's  type-specimen);  Spiti,  2  ColL  Schlagintweit,  in  the  Museum  fur 
Naturkunde  in  Berlin;  8.  E.  of  Muth,  Spiti,  3,  Ooll.  Griesbach,  Geological  Surrey 
Museum  in  Calcutta ;  Lilang,  Spiti,  1,  Coll.  Geological  Surrey  Museum  in  Calcutta ; 
Shalshal  cliff  near  Eimkin  Paiar  encamping  ground,  18  Coll.  Diener. 

Ptychite,  Tibetanut.-Splli,  1  Coll.  Schlagintweit,  from  the  PaUeontological 
Museum  in  Munich  (£.  r.  MojsisoricB*  type-specimen). 

jtemarkt.  E.  r.  Mojsisorlcs  has  already  pointed  out  the  close  relationship  of 

Ptyehite*  Tibelonu*  to  some  species  of  the  Bugiferi  group,  from  the  Daonella-lime- 
stone  of  SpiUbergcn,  especially  to  P.  lat\fron»>  r.  Mojs.,  and  to  P.  Nordentkjoeldi, 
r.  Mojs.  Tho  Indian  species  is  more  closely  allied  to  Ptychitet  Nordentkjoeldi  in  the 
arrangement  of  the  sutural  line  than  to  any  other  form  of  this  group.  In  the 
Spitsbergen  species'  the  sutures  are,  howerer,  more  richly  ornamented,  the  lateral 
branches  of  the  saddles  being  bordered  by  deep  indentations,  which  enter  so  deeply, 
that  only  the  interior  stem  is  left  entire.  Another  difference  is  in  the  first  auxiliary 
saddle,  which  is  bipartite  in  the  Indian  species. 

Among  the  congeneric  forms  of  the  Mediterranean  Muschelkalk  none  is 
closely  aUied  to  P.  rugifer  or  to  P.  Tibetanut,  although  P.  etuomus,  Beyriob,  bears 
some  resemblance  to  the  first  in  its  general  shape. 


This  species  is  very  closely  allied  to  P.  rugifer,  Oppel,  but  differs  from  it  in  a 
less  globose  shape,  a  more  shallow  umbilicus,  surrounded  by  an  obliquely  inclined 
wall,  and  in  details  of  the  sutural  line.  The  siphonal  part  is  considerably  narrower 
than  in  P.  rugifer  and  Bteeply  rounded.  Tho  greatest  thickness  of  the  last  whorl 
coincides  with  the  rounded  umbilical  margin.  Prom  the  latter  the  umbilical  wall 
slopes  obliquely  towards  the  proportionately  wide  umbilicus,  whereas  in  indiriduals 
of  P.  rugifer  of  an  equal  stage  of  growth  it  is  almost  perpendicular. 

This  specimen  has  21  radial  folds  in  the  last  rolution.  They  rise  close  outside 
the  umbilical  margin  and  disappear  near  the  siphonal  part,  which  remains  perfectly 
smooth. 


3.  Ptycwtes  Ma.nga.la,  nor.  Bp.,  PI.  XXVII.,  fig.  1., 


Diameter  of  the  ih«U  ■ 
Hetg bfc  or  tho  U»t  wborl 
Tbiclam.  of  tho   „  „ 
Duuuotcr  ul  tho  umbilicus 


>1.> 
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1  C. ».  Mojuwvko,  ArttiKbe  Triuluuun.  L  a.  Tat.  XIII.  fig.  3,  p.  93. 
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4.  Pttchithb  Surra,  noy.  sp>,  Pi.  XXVII.,  fig.*2. 

Diuneur  of  the  ih»tl 
HeiKbt  of  tbo  but  wborl 
Thiclcn«««  of  the  „ 
Dianwter  of  (be  umbilioui  . 

In  this  species  the  whorls  are  still  more  compressed  than  in  p.  "x  "  u  it, 
general  shape  and  sculpture  remind  one  somewhat  of  the  weU-knownTL,  * 
v.  Hauer,  which,  however,  has  three  lateral  lobes.  ^ 

mu  JrVhe  mar8in>  Whi0h  °°b0ide8  with  the         of  ^e  maxi- 

mum thxekness,  fte  s.des  slope  with  moderate  convexity  towards  the  highlv  round  ■  1 
sxphonal  part.   The  stair-like  umbilicus  is  surrounded  by  a  steeply  JuS^S! 

There  are  18  folds  or  ribs  in  the  last  whorl  of  the  figured  specimen ;  they  are 
curved  backwards  near  the  siphonal  margin,  as  in  the  true  P.  Studeri,  v  Hauer  • 
They  rise  near  the  umbilical  margin  and  become  obsolete  in  the  siphonal  part  but 
some  few  cross  it  in  the  shape  of  Tory  indistinct  prominences. 

Suture».-In  consequence  of  the  unfavourable  state  of  the  matrix,  I  have  not 
succeeded  in  tracing  the  sutural  line  in  all  its  details.   So  far  as  I  am  able  to  judge 

"..JT™"*..*0  *****  With  °*  lobe-,ine  of  p-  r»9ifer  Oppel.  The  first  auxiliary 
saddle  is  bipartite. 

Thrco  quarters  of  the  last  volution  belong  to  the  body-chamber. 
polity,  number  of  tpecimetu  examined.— S^xix  (locality  not  known  exactly) 
1  Coll.  8chlagintweit,  from  the  Palajontological  Museum  in  Munich. 

5.  Ptychiteb  coonatus,  Oppel,  PI.  XVni.,  fig.  5,  6. 

IMS.  Ammmiuu  cy.aUu,  Opp.1  ,  Pateootol.,,.  Mjtt],^  X.  Taf.  81.  f.  3.  Trf.  85.  6g.  4.  p.  285. 
JMft.  Jmmona*  Gtrardt,  SU,l,„k»  r*  for.c  :  M«n.  Col.  Sarr.  of  Indi..  V„L  V.  Pv  I.  j,  64. 
■IBB*.  Ptfthitti  captatm,  K.  t.  M»j.i»OTi«  :  Dl«  Capbtlopodca  itt  UeiiUimwn  Tnu- rorint.  AH,  V  I, 
QtoL  Bekhuut..  VoL  X.  p.  Ji47. 


of  th».b«li. 


i.  n. 

(PL  XVIII,  f.  5.)     (PL  XVIII.  f.  S.) 


69  nn.  fll  mm. 
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Thick™  of  th,  40  H  St 
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<  £.  v.  Mynstna,  Di.  C«btlopgd*n  dor 
Vo..X,Trf.LXIIJ.fig.I,p.aoo. 
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PfHMte  cagnatus  has  been  erroneously  identified  with  P.  Oerardi,  Bknf  by 
Blanford  and  Stoliczka,  but  it  is  more  closely  allied  to  P.  Stack*  v.  MoJa.  a.  ha., 
been  stated  bv  E.  v.  Monies.  It  differs  from  the  Alpine  form  by  ,U  more 
KkboBe  shape,  the  thickness  of  iU  last  whorl  and  its  narrow  umbdieus,  whereas 
sculpture  and  sutures  are  very  similar  in  the  two  spec.es. 

Most  of  the  specimens,  which  I  have  examined,  were  more  or  less  deformed  and 
orushed  so  much  so,  that  a  correct  idea  of  the  shape  of  the  shell  cannot  be  formed 
from  the  measurement*  alone.  The  slowly  increasing  globose  Tolutions  are  thick- 
est  around  the  slightly  roondcd  umbilical  margin.  A  high  and  perpendicular 
umbilical  wall  separates  the  latter  from  the  umbilical  suture.  The  involution  of 
the  whorls  takes  place  exactly  outside  the  umbilical  margin.  The  very  narrow  and 
deep  umbilicus  is  one  of  the  most  remarkable  features  of  this  specie*  and  permits 
of  an  easy  distinction  from  P.  rugifer,  which  for  the  rest  bears  a  great  external 
resemblance  to  P-  c«gnatu*.   The  Biphonal  area  is  broadly  rounded. 

The  numerous,  straight,  radial  folds  rise  close  outside  the  umbilical  margin 
and  become  obsolete,  when  approaching  the  siphonal  area,  which  remains  perfectly 
smooth.  The  number  of  radial  folds  in  the  last  volution  of  my  spocimous  is  from 
20  to  23. 

All  my  specimens  are  entirely  chambered. 

Suture*.  The  vertical  projection  of  the  outline  of  the  penultimate  volution 

meets  the  apex  of  the  second  lateral  saddle. 

The  sulural  line  resembles  that  of  P.  Staehei,  v.  Mojs.,  but  differs  by  its  two 
lateral  lobes  which  are  provided  with  two  converging  points  rising  from  their  base. 
The  ornamentation  of  the  saddles  does  not  affect  the  stems  so  deeply  as  in  P.  rugifft 
and  in  P.  Tibetanu*.  The  lobes  are  placed  at  an  equal  level.  The  short,  narrow, 
siphonal  saddle  is  provided  with  a  low  siphonal  tubercle.  The  first  auxiliary  saddle  is 
deeply  incised  and  bipartite.  Tho  second  auxiliary  saddle  coincides  with  the  umbilical 
margin.  Two  more  auxiliary  lobes  and  an  equal  number  of  saddles  follow  outside 
the  umbilical  suture. 

Locality,  number  of  tpfdment  examined. — Killing,  Spiti,  4  Coll.  Schlagintweit, 
from  tlio  Paloeontological  Museum  in  Munich ;  Spiti  (locality  not  exactly  known), 
4  Coll.  Geological  Survey  Museum  in  Calcutta;  Spiti  and  Sbaogra  (Hundes),  2 
Coll  Schlagintweit,  from  the  Museum  filr  Naturkunde  in  Berlin. 


6.  Ptychitbs  Asura,  nov.  sp.,  PI.  XXVII.,  fig.  5. 

1865.  Am«*iit»  iumuw,  Stolid.,  «  frit :  Hen.  QecL  80rv.  of  India,  Vul.  V.  Pt.  1.  p.  S3. 
Dimfmricni. 

Diim«ef  oi  tlw  thai)  83  mm. 

Haight  of  ttm  kit  wborl  16  H 

TaielDKiof  the   .,   30  ,. 

Ditmstn  of  th<  umUluu  SI?),, 

The  generic  relations  of  a  globose  ammonite,  wliich  Stolicika  erroneously 
identified  with  Ammonites  Autteanui,  have  been  elucidated  by  an  examination  of 

1  Di.  CwialoMd-  a-  M«!l..r«.-.   L  .a.  T.I.  LXH.  6k.  3,  P.  US. 
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are  placed  on  the  same  level.    Three  auxiliarv  loW  nntliA*  *i,       u ,  , 
Loealitu  /•    —  auxiliary  lobes  outside  the  umbilical  suture. 

Locality,  number  of  tpectmens  exomi ned .— Lilane  Sniti  1  Poll   Rt«isMi,  / 

tbe  Geological  Survey  Museum  in  Calcutta.  *  ^ !  fr°m 

7.  PTrcHiiH.  Gotinda,  nov.  sp.,  PI.  XXL,  fig.  a,  b,  c. 

Dimeter  of  tbtibdl  .... 

H«glitof  th«lwt  wborl  ....     IM  mm. 

nuM^iw   ;   ;  «  - 

 *>3  .. 


This  beautiful  spec.es  is  distinguished  by  its  rapidly  increasing  whorls,  a 
highly  rounded  siphonal  part,  and  a  wide,  funnel-shaped  umbilicus.  The  inner 
wall  of  the  umbilicus  is  obliquely  inclined,  at  an  angle  of  about  4fi  deRrees  as 
in  P.  cochleatu,,  Oppcl.  The  involution  takes  place  exactly  at  the  umbilical  marrim 
Nothing  ,9  therefore  exposed  of  the  inner  volutions,  except  their  umbilical  edge 
which  is  visible  inside  the  umbilicus  in  tbe  shape  of  a  screw-like  spiral  line 

Tbe  greatest  thickness  of  the  last  wborl  coincides  with  tbe  umbilical  margin 
From  this  the  sides  converge  towards  the  narrow  siphonal  part  with  a  moderate 
convexity.  In  the  inner  volutions  tbe  umbilical  margin  forms  a  sharply  marked 
obtuse  edge,  whieh  becomes  somewhat  rounded  in  the  last  whorl. 

The  sides  are  covered  with  broad,  indial  folds  which  rise  outside  the  umbilical 
margin  and  become  obsolete  in  the  siphonal  area.  There  are  22  of  them  on  the  last 
volution. 

In  spite  of  its  remarkable  size  the  figured  specimen  is  entirely  chambered.  The 
partly  preserved  shell  is  2-5  mm.  in  thickness  and  exhibits  a  laye"r,  wrinkled  in  tbe 
direction  of  the  radial  folds. 

Suture*.-  Whereas  in  P.  rvgifer  and  its  allies  the  sutural  line  is  characterised 
by  an  oblique  arrangement  of  the  lobes,  rising  from  the  principal  lateral  lobe,  which 
is  the  deepest  towards  the  umbilical  margin,  in  P.  Oovinda  the  two  lateral  lobes  are 
placed  at  tbe  same  level  and  the  sutural  line  is  deepest  in  the  first  auxiliary  lobe, 
which  is  richly  serrated  and  enlarged  at  its  base.  Siphonal  lobe  very  short,  termin- 
ating  in  a  deep  point.  The  second  lateral  and  the  first  auxiliary  saddle  are 
highly  foliaceous,  especially  so  on  the  stems,  which  are  rather  deeply  incised.  From 
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tbe  inner  margin  of  the  second  lateral  saddle  rises  a  highly  f  oliaoeou*  and  well- 
individualised  secondary  branch,  as  in  the  group  of  P.  Malletianut,  Stolicska.  The 
second  auxiliary  lobe  is  situated  at  the  umbilical  margin.  Between  this  and  the 
umbilical  suture  there  is  a  second,  branched,  auxiliary  saddle  and  two  more  auxi- 
liary lobes,  interrupted  by  a  short  saddle. 

Locality,  number  of  tpeeiment  examined.— Shalshal  cliff  near  Rimkin  Paiar 
Encamping  Ground,  1  Coll.  Diener;  East  Slope  of  Tsang-Tsok-La,  Hop  gadh, 
(Hundes),  1  Coll.  Grieebach,  from  the  Geological  Survey  Museum  in  Calcutta. 


0.  Group  of  the  PTYCHITES  MEGALODI8CI. 
8.  (1)  Ptychitks  xhflbttjs,  Oppel.,  PI.  XVIII,  fig.  4 

1665.  Ammmitu  impletw,  Oppd  :  Ptlaoatelngiulie  MHtt>lgn.  I.  T»f .  85,  fig.  5.  p.  8M. 
im.  Pt^M«i»pletu:tij.  SSoj.l»»lei :  Di.  OpUlopodeil  A»l  HriiUmwa  TnMpfoihu.  AVb.  IU. 
Geol  BilekttUft.,  Vol.  X,  p.  SSI. 

(of  tk.in. 


Di»wt«ottli«»t»n   47  mm. 

Height  of  tbe  Iwrt  whorl   15  , 

■  oftha   „     „    *>  .. 

r  of  tho  nmbilioiu   18  » 


Oppel's  type-specimen  is  an  entirely  chambered,  much  crushed  cast ;  it  was 
compared  by  E.  v.  Mojsisovics  with  the  European  P.  Pauli  v.  Mojs.,  but  it  is 
considerably  thicker  than  any  of  the  Alpine  forms  of  this  group. 

The  figured  fragment  (Oppel's  type-specimen)  is  of  a  very  globose  shape,  tbe 
thickness  of  the  last  whorl  being  twice  as  great  as  the  height.  It  has  a  proportionate- 
ly wide  umbilicus,  by  which  it  is  easily  distinguished  from  the  Indian  Ptychitet  of 
tbe  "  OpuUidi"  group,  which  it  resembles  somewhat  in  general  shape.  The  inner 
wall  of  the  umbilicus  is  high  and  steeply  inclined ;  the  umbilical  margin  forms 
a  distinctly  marked  edge.  The  greatest  thickness  of  the  last  whorl  coincides  with 
the  latter.  From  the  umbilical  margin  the  sides  slope  gently  to  tbe  siphons! 
part,  which  is  rounded  into  the  shape  of  a  pointed  arch.  The  volutions  overlap 
as  far  as  the  umbilical  margin. 

No  folds  or  ribs  have  been  noticed  on  the  sides ;  the  last  whorl  attains 
a  height  of  20  mm. 

Suturet.— The  sutural  line  is  not  completely  known,  but  seems  to  agree  in 
general  with  the  sutures  of  P.  Pavii,  v.  Mojs.1  The  siphonal  lobe  is  short,  but  the 
siphonal  saddle  only  very  Utile  less  high  than  the  principal  lateral  saddle.  The 
second  lateral  saddle  is  bipartite  and  doeply  incised.  The  second  auxiliary  lobe  coin- 
cides with  the  umbilical  margin.  The  saddles  and  lobes  are  highly  foliaceous  and 
their  lateral  branches  much  more  strongly  developed  than  in  P.  Paul*. 

Locality,  number  of  tpeeiment  examined.— Ruling,  Spiti,  1  Coll. 
weit,  from  the  Palxontological  Museum  in  Munich. 


1  Cipkilopodenuer  Medittnuun  Tii«pio™»,  T»f.  LJ1I,  ig. «,  p.  2S1. 
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0.  (2)  Pttchites  Sahadbva,  nov.  ,p.,  PL  XXV.,  fig.  1,  3. 


I.  IL 

DUmet«toftlM.,h«l|      .  («**0  2-> 

H.ight  of  a,  w      .  ;  ■■•■«»■».«■■. 

Thiekfl.wof  th*  .      ,.        .  «»  „       SI  . 
DwMtertfthtuoibifcu       .                                                   51  85  „ 
 81  »  W 

The  yoacg  individual,  of  this  species  closely  resemble  Ptyckite.  Pauti  Ev 
Mojsisovics,1  and  P.  impletun  Onnel  in  »»n».-i  i  j.  JS«T- 

#hoL*™  •  7"ww*>"PPeL  m  general  shape  and  involution.  But  whereas 
these  twospec.es  are  disfnguished  through  persistence  of  the  adolescent 


in  later  steles  of  7    »  o  77°    i*™—-™-  «i  ino  adolescent  character 

in  later  stages  of  growth,  in  P.  Sahadeca  the  volutions  become  more  compressed 

but  it  ib  still  more  remarkable  in  larger  ones.   In  my  largest  Lcim**^*?, 

^ble      dlffercn°e0f  "  8dUU  ^  iQ  *  -Ther 

In  spite  of  the  change  which  the  proportions  of  the  last  whorl  undergo,  P 
Sakadeva  »  more  closely  allied  to  the  two  above-mentioned  species,  than  to  anyTf  the 
flatter  d.sc01dal  forms  of  the  group  of  the  "  MegalodiKi,"  the  flattening  of  the 
volution  not  being  combined  with  a  contraction  of  the  umbilicus 

The  deep  umbilicus  is  surrounded  by  a  steeply  inclined  inner  wall,  separated 
from  the  s.des  by  a  sharp  umbilical  margin.  The  sides  converge  almo.twith 
out  convexity  towards  the  siphonal  part,  which  is  slightly  sharpened  in  young 
individuals,  but  becomes  slightly  rounded  in  later  stages  of  growth.  The  involution 
takes  place  quite  close  to  the  umbilical  margin,  but  in  Tory  large  specimens  the 
outer  volution  exhtbits  egression  and  apparently  leaves  the  spiral  line 

In  the  specimen  figured  PI.  XXV,  fig.  1,  the  last  whorl  shows  15  flat,  straight 
folds,  winch  pass  across  the  siphonal  part  in  the  shape  of  wavy,  flexuous  elevations 
In  young  specimens  the  surface  of  the  shell  is  almost  smooth,  exhibiting  faint 
groove*  near  the  umbilical  edge  only,  which  correspond  to  the  depressions  between 
nal  ptr?™'  ^   ^  die  out  when  approaching  the  sipho- 

The  elliptical  outline  of  this  specimen  is  probably  not  a  specific  character,  but 
is  an  accidental  deformity  due  to  crushing.  All  the  fossils  which  come  from  this 
locality,  as  Cerniitet  Kuvera,  Gymnites  (Buddhaitis)  Rama,  Nautilus  Grierbachi, 
are  deformed  and  crushed  in  a  similar  manner. 

In  the  largest  of  my  specimens,  with  a  diameter  of  220  mm,  three  fourths  of 
the  outer  volution  form  part  of  the  body-chamber. 

$«<«rM.-Similar  to  those  of  P.  Pauli,  v.  Mojs.,  but  the  lateral  branches  of  the 
saddles  are  further  developed.  The  principal  lateral  saddle  especially  is  provided 
with  individualtsed  and  richly  foliaceous  secondary  branches.  The  sipbonal  saddle 
is  considerably  shorter  than  the  principal  lateral  one.    Th9  second  lateral  and  the 

'  Ctpbalojwdcn  der  X^-Uxnom  Triup»,jai  Ablu  (icol.  R«eli..n,t.,  V«L  X,  T.f.  LXII.  fig.  3.  p,  Ml. 
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first  auxiliary  saddles  are  deeply  incised  above,  bipartite,  and  provided  with 
narrow  stem*  at  their  base.  The  second  auxiliary  lobo  is  divided  by  the  umbilical 
edge.   Two  bipartite  auxiliary  saddles  follow  outside  the  umbilical  suture.  Siphonal 

lobe  short,  with  a  bigh  siphonal  tubercle. 

The  rest  of  the  lobes  are  each  divided  at  their  baae  by  two  converging  points, 
giving  them  a  trifid  termination. 

Siphuncle—  In  the  ventral  area  of  the  specimen  figured  PL  XXV,  fig.  1, 
the  narrow  siphuncle,  consisting  of  anastomosing  fibres,  is  partly  exposed. 

Locality,  number  ofipeciment  examined.— Worth  of  Kalapani,  Kali  River  Val- 
ley (Byaos),  7.  ColL  Griesbach  (Geological  Survey  Museum  in  Calcutta). 


10.  (3)  Ptichitbs  8  u  mite  a,  nov.  sp.,  PL  XXVI. 

DkmtfaT  of  the  aboil  ■  • 
Height  of  tio  oul*r  whorl 
'Ikiokuaw  "I  th*   ,.  ., 
D»uMt«r  of  tb*  uiubilicv* 

The  present  Bpecics,  one  of  the  largest  of  the  "Megaloditci ' '  group,  is  very  closely 
allied  to  P.  megalodiscvi,  Beyrich,1  from  which  it  only  differs  by  its  more  broadly 
rounded  siphonal  part,  by  a  rounded  umbilical  margin,  and  in  some  details  of  the 
sutural  line.  The  umbilicus  is  narrow,  funnel-shaped  and  surrounded  by  a  steep 
inner  wall,  distinctly  defined  by  a  rounded  umbilical  margin,  whereas  in  P.  mega- 
lodwnu  the  umbilk-al  margin  retains  a  sharp  edge  even  at  later  stages  of  growth. 
The  siphonal  part  is  highly  rounded  but  never  sharpened.  The  whorls  are  rather 
less  compressed  than  in  P.  megalodiscw,  the  outer  whorl  being  proportionately 
lower.  For  the  rest,  the  outlines  and  the  involution  of  the  shell  agree  perfectly  in 
the  two  species. 

The  shell,  which  is  but  partially  preserved,  is  smooth,  exhibiting  only  very 
tbin  and  indistinct  lines  of  growth.   The  cast  is  entirely  smooth. 

The  body-chamber  occupies  three- fourths  of  the  last  volution.  The  margin 
of  the  aperture  is  partly  preserved.  It  forms  a  deep  lateral  depression  in  the  lower 
portion  of  the  shell,  which  is  followed  by  a  flat  lappet  turned  forward.  In  the 
outer  portion  of  the  Bhell  a  second  slight  depression  marks  the  beginning  of  a 
rather  narrow  siphonal  process.  This  process  is  partly  broken  off  in  this  specimen. 
To  this  projecting  ventral  process  a  contraction  of  the  shell  in  the  siphonal  part 
corresponds,  encircling  its  topmost  portion.  There  is  &  considerable  similarity 
with  the  mouth  borders  of  P.  eutomui,  Beyr.,  and  of  P.  aeutus,  E.  v.  Mojs.' 

Suturet. — Very  much  like  those  of  P.  megatoditovt,  but  differing  in  the  shape 
of  the  saddles,  which  have  broader  and  stronger  stems.  The  siphonal  saddle  espe- 
cially is  less  richly  ornamented.   The  siphonal  lobe  is  at  a  somewhat  higher  level 

*  I.  BtjTioh,  Ueto  olnige  Cqih»lo|><x3(«i  sus  iem  MucbtlUlk  d«  Alpra.  tic..  Abbtodb/n.  Kgl.  AfauL  d.  Wi«. 
ISwlio,  I860.  Taf.  II.,  p.  136 ;  K.  v.  ilcjaiuTict.  Opbalopxlon  dor  MtdiWrruMn  Triuprariaz  Abb.  6«aL  BfoebnujC 
Yd.  X,  T»f.  LXXVIL  fi(f.  I.  T»f.  LXXVUI.  f.  1,  2.  t.  Ui. 

•  1. 1.  Tti-  LXIX,  LXVI,  fig.  G  a. 
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than  in  p.  megaloditcut.    Siphonal  tubercle  X&tbp  mm  mi 
Siphonal  saddle  lower  than  the  nrinrirl.  \    ,  and  strongly  serrated 

liary  saddles  bipartite    K»JZ  t     Vf      ^  Second  ,atewl  *»&  auxi- 

80  mm.  A  comparison ^  the  8^7^  "V°  f  ^  *  °*»  *h°ri  of 
dearly  the  greateT  prog™  in  the 7         ^  ^  by  Berrich"  «^ 

principal  ^^^X.^^^  -  *  ^  "*  °'  *• 

^C^.,^Mhw  c,iff  - 

y.  Group  op  PTYCHITE8  M  ALLETIAN  US- 

U.  (!)  PTYCHITES  MiiLETIAyus  STO1ICZKA,  PI.  XVII.,  fig.  L 
1965.  Am~„.u.  Ua,UtUnu,  Stolid  ,  MeB,  CooL  SorT  rf  ^  ^  ?  R  ^  $  ^  ^  ^  ^ 

Diamctrr  of  tie  »h<JI  . 

Height    of  the  ootor  vhorl  .  10S  mm. 


DiamtUr  oi  the  umWiCT,   «  , 

 «  .. 

This  interesting  species  differs  from  all  congeneric  forms  hitherto  known  hv  i*. 

g~^  °;Dd8,10 1  rr*  Thorh' whicb-  ^,TT^r^y 

great  extent,  and  by  it.  extraordinarily  wide  umbilicus.    The  volutions  overlap  «CL 

0  her  to  the  extent  of  a  little  more  than  one-third  of  their  height,  the  Treatcr^ 

being  tWore  exposed  within  the  umbilical  area.  tL  Va^uTE 
uees  of  the  rolufons  oomcide*  with  the  sharp  umbilical  margin,  from  which  a  high 
perpendicular  wall  slopes  down  to  the  umbilical  suture.  The  sides  are  moderate* 
convex,  the  siphonal  side  is  rounded.  ' 

1  This  specimen  -Stoliczka'8  type,-  has  26  to  28  flatly  convex  folds  within  the 
hat  volution,  which  are  arranged  close  to  each  other  and  rise  only  at  some  distance 

IZL  IT  ^  I™*"-  direCted  ^  »  they 

approach  the  siphonal  margin ;  they  broaden  out  and  flatten  gradually,  but  without 
becoming  flexuoua. 

The  specimen  is  entirely  chambered. 

Suturt, ,  -  l  ha  sutural  line  is  characterised  by  a  remarkably  reduced  size  of  the 
auxiliary  saddles  and  the  development  of  a  strongly  individualised  secondary  branch 
rising  from  the  inner  margin  of  the  second  lateral  saddle.  Two  lateral  lobes.  Si- 
phonal lobe  short,  siphonal  saddle  nearly  as  high  a,  the  second  lateral  siddle  Lobes 
and  saddles  richly  ornamented.  Pirst  auxiliary  saddle  very  short  and  tripartite  like 
the  second,  which  is  considerably  broader.  The  second  auxiliary  lobe  coincides'  with 
the  umbilical  margin.  Two  auxiliary  lobes  outside  the  umbilical  suture.  Third 
auxiliary  saddle  entire. 

Locality,  number  of  specimens  examined.—  Lilang,  Spiti,  1,  Coll. 
Geological  Survey  Museum  in  Calcutta  (Stoliczka's  typo-specimen). 
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Semarks.— No  allied  forms  of  P.  MaUelianu»  have  hitherto  been  discovered. 
Like  P.  Gerardi  it  represent*  an  isolated  type  peculiar  to  the  Indian  Trias. 

12.  (2)  Ptvchitbb  Nov.  Sp.  Ind. 

Ex.  Arp.  Ft.  Mailetiaijo.   (PI.  XVII.,  fig.  2.) 

This  is  a  form,  related  to  P.  Malletianut  Stol.,  which  is  likewise  distinguished  by 
low,  not  much  overlapping  volutions  and  a  wide  umbilical  area.  The  only  speci- 
men available  is  unfortunately  fragmentary.  To  a  diameter  of  the  shell  of  64  mm 
corresponds  a  diameter  of  the  umbilicus  of  23  mm.  The  thickness  of  the  trans- 
verse section  is  considerably  greater  than  in  P.  Malletianut.  The  sides  pass  gradual- 
ly into  the  broadly  rounded,  siphonal  area.  A  high,  perpendicular,  umbilical  wall 
separates  the  obtusely  rounded  umbilical  edge  from  the  umbilical  suture. 

The  sculpture  consists  of  folds  or  ribs,  better  defined  than  in  P.  Malletianut. 
There  arc  nine  of  them  on  the  outer  volution  and  thoy  rise  close  to  the  umbilical 
margin.  Approaching  the  siphonal  margin,  they  become  less  prominent  but  broaden 
out  gradually.  They  do  not  complotely  disappear  in  passing  across  the  siphonal  area. 

As  this  entirely  chambered  specimen  is  much  deformed,  I  have  not  been  able 
to  take  exact  measurements.  As  to  its  dimensions  I  must  therefore  refer  to  the 
figure. 

Sutures. — Similar  to  those  of  P.  Malletianut,  but  the  inner  secondary  branch  of 
the  second  lateral  saddle  is  still  more  strongly  developed.  Only  one  auxiliary  lobe 
outside  the  umbilical  margin.  The  latter  coincides  with  the  short  but  richly  orna- 
mented first  auxiliary  saddle.  The  second  deeply  incised  auxiliary  saddle  is  higher 
than  the  first  one.  Three  auxiliary  lobeB  between  the  umbilical  margin  and  the 
umbilical  suture. 

Locality,  number  of  specimen*  examined.— North  of  Padam,  Spiti,  1,  ColL  Geo- 
logical  Survey  Museum  in  Calcutta. 


8.  Group  op  thb  FTYCHITES  ORBLLOBI. 
13.  (1)  Ptychites  Gerardi  Blanford  PL  XVIII.  fig.  1,  2,  3 ;  PI.  XXV.,  fig.  3. 


I^L^T*"''"  C*?'rfi'  B1Tt0ra :  i<"'""1  Wi"       rf  XSI1-  V-  1S2.      II.  fig.  8. 

lanfo  AnvtmtH  fl«jf(»«  Uui :  P»l«oi.tolcKy  of  MM,  PI.  7,       j,  g,  p,  65. 

Amnmxtt.  Gmrii,  Stolieik*.  t*  pert, .  hlcm.  Gool.  8<irr.  of  Udia,  Vol.  V.  Pt  L  p.  M. 


IKS.  PtpkUu  6«Wi.E.  ».  Moj.i»t».  ,  DUftphilopodc.  i»  Jt.ditar.Uo'  TriJro.h...  Abfc.  k.k. 
Geol.  HcioWut.  Vol  X.  p.  247. 

I-  II.  III. 

O.»«.no.u.                           (pi.  XVlILf.  1.)  (II.  XVIII.  f.lf,)  (PL  XVIII.  f.  S.)« 

Diuncter  of  (ho  iholl        •       .       ,            67  mm  M  mm.  Bl  mm 

Height    of  tb«  outer  whot)                          SB  sn  ^  . 

rUAum.                                             «  "I  2  I  "*  " 

DtMBrter  *f  iha  umliilkiu                            fl  *  u  " 

This  often-mentioned  specks  has  been  repeatedly  confounded  with  several 

'  BlufordV.  I 
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other  forms  of  the  "  Rvniferi  "  ^,.„  ... 
Blanford  has  already  g^  SS^T^i 

«nd  has  clearly  pointed  out  the  peculiar  i£2  t£SSb2l  «  '"T '"ta» 
«-ne.  Oppel  is  therefore  perfectly  right  ifn^  llTS  •  ?  %Ued~"utuni1 
the  collected  by  the  ^  SchlL T    ^  I  ^  ^ 

6W*,and  E.  y.  Uoj^  f^^^1^  W,th  the  *™ 
among  the  rich   materiT  r \  p  *  10  °PP08ition  to  Bayrich«  -that 

and  figure  of  Pi^S^^^^;  ^  *-P*. 
species  at  band,  partlv  from  Sto  Iczkal  oartlv f,  °f  tWs 

Manford's  tvi»-.n-«mpn  7.       CZKas'  from  ^  own  collections,  beside* 

I?  .  ,yi'^sJ>°c,men.  ««  d.agnosis  presents  no  difficulty 
The  typ,cal  form  of  Ptychite,  Gerardi  is  distinguished  by  an  aW*  i  • 
gular  shape  of  the  section  of  its  outer  whnrl  •  *h„  ,       ,  ,an" 

margin,  .here  tbey  are  most  LCt^  art  £  ^'It  "  ? ,  ^ 
area,  with  tolerably  even  convexity.    Young  i  d  viduTa* of 7  mf 
shape  and  provided  with  a  broadly 'rounded  -ptai^ ^  ^vX  V  ^ 

of    he  outer  eh«^™h««7  «PP«»  the  peculiar  shape  of  the  sect.on 

of  the  outer  whorl,  recalling  some  Plychite*  of  the  '« ItLlodLci  »  ™  „ 
which   Blanford  justly  designates  as  nrigona/.    The  0^^221 

nmb.I  cusTar.es  considerably.  In  one  of  my  specimens  from  Kimkin  Paiar  the 
diameter  of  the  umh.l.cus  is  14  mm,  corresponding  to  a  diameter  of  the  sheU  of 
6bmm  In  another  specimen  from  tho  same  locality  the  diameter  of  the  shell  is 
80  mm  t  he  dimeter  of  the  umbilicus  only  10  mm.  The  involution  does  not  take  place 
exact  ly  at  the  umbilical  margin,  but  parts  of  the  inner  volutions  are  exposed  in  the 
stair-hke  umbilicus,  rocalling  P.  Studeri  v.  Hauer. 

At  an  earl y  stage  of  growth  the  shell  is  perfectly  smooth.  When  the  outer  whorl 
reaches  a  height  of  25  mm,  very  flat,  radial  folds  are  noticed,  covered  with  numerous 
thin  and  delicate  striations,  corresponding  to  growth-lines.  They  rise  outside  the 
umbilical  margin  and  broaden  out  considerably  towards  the  siphonal  part  In  tho 
specimen  figured  PL  XVIII.  tig.  1,  ni„e  to  ton  of  these  radial  folds  may  be  counted 
.n  the  last  half  volution.  The  sculpture  is  always  much  more  delicate  than  in  P 
cognatut  or  in  P.  rugifer,  which  have  sometimes  been  mistaken  for  this  species. 

S«/«r«.-DifTerfrom  all  the  rest  of  the  congeneric  species  hitherto  known 
by  their  semi-circular  arrangement,  their  convexity  being  laterally  curved  forward. 
The  vertical  projoction  of  tho  outline  of  the  penultimate  volution  meets  the  inner 
margin  of  the  second  lateral  saddle.  Consequently  P.  Oerardi  must  be  placed 
among  the  forms  with  two  lateral  lobes.  The  siphonal  lobe  is  Tery  short  and  nar- 
row and  provided  with  a  high  siphonal  tubercle.  The  lateral  lobes  end  with 
elongated  terminal  points  with  lateral  digitations  symmetrically  arranged  on  each 
side.   The  second  lateral  and  the  first  auxiliary  saddles  are  of  nearly  equal  size  and 


d.  Wwtwch.  Berlin.  1866,  p.  lit. 

l  2 


Digitized 
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provided  with  two  terminal  lateral  branches.  Four  auxiliary  lobes  outside  tho 
umbilical  suture.  The  second  and  third  auxiliary  saddles  are  also  bipartite.  A 
fourth  auxiliary  saddle  is  divided  by  the  umbilical  suture,  when  the  outer  whorl 
reaebes  a  height  of  20  mm. 

Locality,  number  of  ipecime»$  examined.— 8p\ti  Valley,  3,  coll.  Asiatic 
Society  of  Bengal  (among  them  Blanford's  type-specimen) ;  8halshal  Cliff  near 
Rimkin  Paiar  Encamping  Ground,  4,  coll.  Diener ;  Bambanag  Cliffs,  Girthi  Vullcy, 
johar,  1,  coll.  Diener. 

Remarks. — la  a  later  memoir  Blanford  erroneously  identified  P.  Gerardi  with 
P.  eognatui  Oppel,'  a  view  which  was  accepted  by  Stoliczka,  P.  cognatut 
belongs,  however,  to  the  group  of  P.  Staehei,  v.  Mojs.,  as  was  pointed  out  by 
E.  v.  Mojsisovics,  and  may  be  easily  distinguished  from  this  species  by  its  broadly 
rounded  siphons!  part  and  the  absolutely  different  arrangement  of  the  lobe-line. 
Beyrich  went  still  further  in  uniting  not  only  all  the  different  species  of  Himalayan 
Ptychilet,  established  by  Oppel,  but  even  some  forms  from  the  European  Mu- 
scbelkalkin  one  single  species,  which  he  called  Ammonite*  Oerardi. 

The  two  ammonites  figured  by  Salter*  as  Ammonite*  Gaytani  are  probably 
young  specimens  of  P.  Oerardi,  judging  from  tho  arrangement  and  shape  of  their 
sutures. 

No  allied  form  of  P.  Oerardi  has  hitherto  been  discovered,  neither  among  the 
Mediterranean,  nor  among  the  Indian  congeneric  species. 


Group  of  the  PTYCHITE8  OFULENTI. 
14.  (1)  Pticbites  Evbbesti,  Oppel.  PI.  XIX.  fig.  1 ;  PI.  XX.,  fig.  1,  6. 

1B63.  AmmmUrt  Srtreiti,  Oppel ,  Pilnwntol^.  Mitthlgn.  L  Tit.  81v  ttg,  1, 2,  p,  884. 
1865.  AmnonHit  Evtrtrti,  j.  Hauet :  Dw  Cephilnpodon  d«r  anttren  Tri««  <3ar  Alpon. 

i  WiweiiKb.  Win,  Matb.  N»t.  CL  LI  I.  Bd.  p.  639. 
1&67.  Ammonita  Qmrii.  Bqrrirb,  er  pitrtt  -.  Uelwr  unige  Ctpbahpodim  km  d< 

Abtaiullpi.  Kwraigl.  AkuL  A,  Wiw.  Btrliu  1806.  p.  136. 
1881  Ptfri,,*  JWfi,  E.  t.  Sloj.i.viai^W^.od.n  <Ur  IMkmnm  Tri-pn,™,,  AM,  k.k.  GooL 

BeicliMMt.  Vol.  X.  p.  sea 


1.  II. 

^""'"n"/                                             (R  XIX.  f.  1)  (PI.  XX.  f.  8). 

.  eJ  th»  »h,]|  108  mm.  63  mm. 

Hugh!    o(  tbo  oeter  liboti                                           yj  32 

  85   „  41 


DiunrtweftkeambPicuB 
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This  form  is  closely  allied  to  the  European  representatives  of  tho  "  OpuUnti " 
group  from  the  Alpine  Muschelkalk,  but  differ*  in  the  sculpturo  of  its  shell  and  the 
acutely  rounded  siphonal  part. 


p.  106.  *  Ibid.  PI.  7,  fig.  7,  8. 
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The  section  of  the  outer  whorl  i.         »  *  • 
fl-f*.  but  the  latter  has  •o^Vh^?,',^•  40  ^  °f  * 

maximum  thickness  of  the  ^^£2^°^^  ^  Tbe 
the  slightly  convex  sides  convert  toll  t,      the  umbihcal  margin,  from  which 

individuals.  7      g°  °f  gr0Wtl1'  but  becominS  "^Per  in  adult 


The  deep  umbilicus  is  bordered   by  a  steep  inner  wall     Th„  ♦ 
—.-eases  in  proportion  to  tho  stage  of  <nr>„ih    if      ,  The  steoPnws 

the  umbilical  wall  u  ori^lS    ,         ^        8p€dmen8  <PL  ™- 

P.  v.  Hauer  describe*  the  sculpture  of  the  shell  as  consistin*  of  radial  *m„™ 
or  farrows,  which  rising  close  outside  the  umbilical  mT^n  are  indt^Z  t 
more  characteristic  element  of  it,  sculpture  than  thTXXe ttwee„  tZ 
But  even  the  latter  are  more  or  less  of  the  shape  of  folds  or  rife Z  ™Tso  tZ 

Uppel  s  type-specmien  the  number  of  folds,  in  the  last  volution,  is  11  whereas 
it  .s  Win  the  specimen  from  Rimkin  Paiar,  figured  in  PI   XIX  ™ 
to  a  diameter  of  tho  shell  of  168  mm    Th  f  XH  v*™*™*** 
sinhonal  nart  diff™ T H  •  ,  '     P  gr°°VeB  diaaPPear  near  the 

siphonal  part,  differing  m  this  respect  from  the  European  P.  opuleniu,  v   Mois  ' 

^r.  progre^  K^  in  which  they  pa*s  aero*  the  £JZ  part  £e 
intervals  between  the  grooves,  corresponding  to  folds,  are  ^^1^^ 
ne^the  umbilical  margin,  but  broaden  out  consider^)  towards  the  H£Z 

The  shell,  as  far  as  preserved,  is  covered  with  numerous  wrinkly  striatums 
which,  though  somewhat  wavy,  run  generally  parallel  to  the  folds. 

Suturea.~ln  P.  Eeeretti  the  peculiar  shape  and  arrangement  of  the  sutures 

"^jST.  ,  ^  °PUlmii  h  WeU  8»mPIifled-  Tho  principal  lateral  lobe 
isdmded at .its  base .by  a  large  central  point,  causing  it  to  terminate 7n  two  equal- 
■lied  dotations.  The  remaining  lobes  end  in  single  terminal,  with  corresponding 
lateral,  d.g.tat.ons,  beingeach  divided  at  their  base  by  two  large,  converging  points 
The  tops  of  the  saddles  are  bipartite,  the  saddles  themselves  being  shaped 
symmetrically.  °  r 

Prom  the  sutures  of  P.  progre.su>,  which  E.  v.  Mojsisovics  believes  to  be 
most  closely  allied  to  our  form  among  all  the  species  of  the  Mediterranean 
Musohclkalk,  the  lobe-lino  of  P.  Bveretti  differs  especially  by  a  higher  siphonal 


'  Abb.  k.k.  O...L  Reich-,,*.  PL  UXHI.  fig.  1,  8,  J.  4,  p.  S59. 
,l.cpLUVII,tg,4,fl,p.»69. 
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saddle.  The  sipbonal  lobe  is  very  short  and  narrow.  The  vertical  projection  of  the 
outline  of  the  penultimate  whorl  meets  the  third  lateral  lobe  in  the  outer 
volution.  Third  lateral  saddle  bipartite,  and  terminates  in  two  symmetrical 
branches.   One  auxiliary  lobe  and  saddle  outside  the  umbilical  margin. 

Locality,  number  of  tpecime**  examined.— Shangra,  E.  of  Poling,  Hundes,  2, 
Coll.  Schlagintweit,  from  the  Falasontological  Museum  in  Munich  (among  them 
Oppel's  type-specimen) ;  8halshal  cliff  near  Rirakin  Paiar  Encamping  Ground, 
1,  Coll.  Diener ;  Spiti,  1,  Coll.  Schlagintweit  from  the  PalfBontological  Museum  in 
Munioh. 

13.  (2)  Ptychitbs  Vidoba.  nov.  sp.  PI.  XX.,  fig.  2,  3,  i,  5. 

1888.  PtycbUt  «)».  tp.  «•  «/.  Pi.  JCnreiti,  E.  r.  Mojiuoviea  :  Di«  OpbaloH*"      M^dHoriom  Triii- 
provloj.  Abb.  k.k.  Owl.  Rckbmot.  Vol.  X.  p.  iSO. 

I.  II. 

(PI.  XX.  I.  4.)  (PI.  XX  L  3.) 

Dtunotcr  of  llio  nlwll  80  mm.  60  mis. 

Height  of  tba  vatir  whorl  88   *>  34.. 

-    Ilatkntta  „         ..         ,.          .....          26   „  SI  „ 

Diamrtcr  of  vbc  umbilimii    ......         10   „  II  m 

Mojsisovics  compared  this  species  with  P.  opulentu*  v.Mojs.from  the  Muschel- 
kalk  of  the  8chreyer  Alpe,  but  it  differs  therefrom  chiefly  by  its  more  compress- 
ed whorls  and  its  remarkable  sculpture.  The  difference  in  the  proportions  of  the 
last  whorl  is  already  noticeable  at  early  stages  of  growth.  Whereas  in  P. 
opuientus  height  and  thickness  of  tho  last  whorl  become  equal  when  the  volution 
roaches  a  height  of  31  mm ;  there  arc  specimens  among  my  material  of  this 
species,  in  which  the  volutions  become  higher  than  thick,  even  when  the  height  of 
the  last  whorl  reaches  20  mm  only  (PI.  XX.  fig.  5).  The  specimen  figured  PI.  XX. 
fig.  4,  is  distinguished  by  a  proportionately  thick  transverso  section,  but  yet  it 
is  still  more  compressed,  than  individuals  of  P.  opuientus  with  an  equal  height  of 
the  last  whorl. 

The  wide  and  funnel-shaped  umbilicus  is  surrounded  by  an  obliquely  inclined 
inner  wall,  which  is  separated  from  the  Bides  by  a  rounded  umbilical  margin. 

The  sculpture  consists  of  numerous,  straight  ribs  which  pass  across  the 
si  phonal  part.    Stronger  alternate  with  weaker  folds,  but  not  in  a  regular  series. 

Suture*.— Agree  almost  entirely  with  those  of  P.  opuientus,  the  saddles  being 
only  very  little  broader.  Nor  do  the  lateral  branches  cut  so  deeply  into  the  stems. 
Siphonal  saddle  very  short  and  bulky.  Third  lateral  saddle  bipartite.  The  first 
auxiliary  saddle  coincides  with  the  umbilical  margin. 

Locality,  number  of  specimen*  examined. — Spiti,  1,  Shangra,  Hundes,  7 ;  all 
from  the  coll.  Schlagintweit  in  the  Palajuntological  Museum  in  Munioh. 

16.  (3)   Ptychites  Dkona  nov.  sp.  PL  XVI.,  fig  3. 

Difflfitn'ou 

Phmtn.fU.tU]    Wnun. 

H.iKht   or  tb,  Urt  wtol  .  •   33  „ 

Thicku.»   «  " 

 :  :  5 : 
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Ptychitei  Brona  differs  from  tk«  *™„  . 
globose  8bape  and  tbe  b^ad  ^  , ^  °f  *»  to 

the  proportion,  of  the  last  whorT^  7  ZifT0  ^  °f  the  «* 

three  lateral  lobes  and  iU  suture,  arecharacS^  h  0™  ^  p0Mes8M 

group  of  the  J>.  opulenU.  7     """foment  peculiar  tothe 

The  umbilical  margin  is  rather  rounded,  but  sharulv  d«fi,w 
paratively  wide  and  umbilical  walls  hiirh  I  A  \        %  '  UmbUieu8  «"»- 

Cose  to  the  umbi.ieal  margin  ;  the  innerU^  ex,  «"2j 'Z  ^5"" 
in  the  shape  of  a  very  narrow  spiral  band.  1  °  the  umbilic«» 

The  surface  of  tbe  shell  is  eoverwrl  «-ifi, 

last  whorl.  P         ^  "hape  °f  rm»s'   There  "a  22  of  them  in  the 

Sutures—The  sutural  line  recalls  the  characters  necuW  »„  m 
*■*•«•  ^e  8iphonal8,ddle  is  even  shX "fan  n  P  J  ^ 
Both  the  second  and  the  third  lateral  saddles  end  in  two  t  TTT  **  °jS* 
however,  are  not  very  strongly  indiruttad  ^e  1  ^  T  Wbicb' 
lical  margin.  The  bitter  dl'riLl^to^^Sr  t  Umbi" 
reacbesaheightof  20mm.  Two  au^TbLld  an  '  *f"  ^  ^ 
auxiliary  saddles  outside  the  umbilical  ^  ^  ^  BBMbW  °f 

E^^MT.  -UT  near  Rimkin  Pakr 


C.  Group  of  the  PTTCHITES  FLEXU08I. 
17.  (1)   Ptvchites  Cochlkatus,  Oppel  PL.  XVII.,  fig.  „ 

Ali-i.  d.  W>«.  Wi«  LI  1.  Bd.  I.  Abtb.  p.  629. 


1867.  Op^lopod™  „,  d«,3lU^.llJkd,r  Ah.» 

"'—dlgn.  Kwnlgl.  Ak.d.  d.  W».  Berlin  1666,  p.  127  P*B 


Diameter  <if(h«ab«II  . 
H.iglil    of  th.  lot  wkorl 


Diamnl.r  oftb.  aBbilicM      ...      *',".*'       "  3j*  " 

Tim  group  of  Plychite*  flexuosi  is  represented  in  the  Indian  Muschelkalk  by  a 
form  which  .  closely  allied  to  P.  ****  v.  Uauer,  from  the  *^0w  J^ed/of 
the  Mediterranean  Triassic  prorinoc.  It  has  already  been  mentioned  by  E  v 
Moj8isov.es,  that  the  Indian  form  differs  in  having  thicker  volution,  and  in  the' 
shape  of  iu  umbilicus.  The  latter  is  much  wider  than  in  P.  Studeri,  is  funnel, 
shaped  and  surrounded  by  a  high,  obliquely  inclined  inner  wall.  The  involution 
takes  place  quite  close  to  the  umbilical  margin,  and  the  umbilical  walls  of  the  inner 
volutins  are  arranged  in  one  and  the  same  plane.  Inside  the  umbilicus  the 
inner  volutions  are  therefore  only  visible  as  a  spiral  line.   The  maximum  thickness 
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of  the  whorls  coincides  with  the  umbilical  margin.  From  this  the  slightly  convex 
sides  slope  gently  toward*  the  rounded  siphonal  part. 

The  sculpture  consists  of  radial  folds,  of  which  there  are  18  to  20  on  the  last 
volution  (whereas  there  are  22  to  24  in  P.  Studeri).  In  none  of  my  specimens  haTe 
I  noticed  a  backward  curred  convexity  in  these  folds  near  the  siphonal  margin, 
as  is  the  case  in  P.  Studeri,  In  both  species,  however,  broad  folds  reach  close  to 
the  umbilical  margin,  whilst  less  prominent,  secondary  ribs  occur  between  them. 
None  of  the  folds  actually  reach  the  umbilical  margin  proper.  They  also  die  out 
near  the  siphonal  part,  which  remains  perfectly  smooth. 

All  my  specimens  are  entirely  chambered. 

Suturei.— The  vertical  projection  of  the  outline  of  the  penultimate  whorl  meets 
the  outer  margin  of  the  third  lateral  saddle  in  the  outer  whorl.  Shape  and  arrange- 
ment  of  the  sutural  line  almost  agree  with  those  in  P.  Studeri.  Siphonal  lobe  very 
short  and  small,  provided  with  a  high  siphonal  tubercle.  The  principal  lateral  lobe 
is  divided  at  its  base  into  two  symmetrical  digitations  by  a  larger  point,  as  in 
P.  Studeri.  The  following  lobes  end  in  a  single  terminal  digitation,  bordered 
symmetrically  by  lateral  branches  on  each  side.  When  the  outer  whorl  reaches  a 
height  of  27mm  the  second  auxiliary  lobe  coincides  with  the  umbilical 
Three  auxiliary  lobes  and  an  equal  number  of  bipartite  auxiliary  saddles  outside 
the  umbilical  suture.  The  small  narrow  siphonal  saddle  is  situated  on  the  siphonal 
part. 

Siphuvcle. — In  my  two  specimens  from  Rimkin  Paiar  I  have  been  able  to 
observe  the  narrow,  horny  siphuncle,  provided  only  with  single  longitudinal  fibres. 
Its  structure  agrees  with  the  description  given  by  E.  v.  Mojsisovics  of  the  siphuncle 
of  his  species  P.  Nordenskjoeldi} 

Locality,  number  of  specimens  examined.— Kuling,  Spiti,  1,  coll.  Schlagint- 
weit,  from  the  Paltcontological  Museum  in  Munich  (Oppel's  type^pecimen)  ; 
Shalshal  cliff  near  Rimkin  Paiar  Encamping  Ground,  2,  colL  Diener;  west  slope  of 
the  Silakank  Pass  (Painkandha),  1,  coll.  Griesbach,  Geological  Museum  in 


18.  (2)  PTTcnrrES  Mahbndra  no*,  gp.  PI.  XVI.,  fig.  i,  2. 

1SW.  Animus  StuJtri,  SUictf.  ;  Mom.  Col.  Surr.  of  India.  Vol.  V,  Pt.  I,  p.  55. 

Diunotor  of  th«  thai)   107  mm 

Hoif ht    of  tire  ovtor  *W1     •       •       .       ■  cs 

TtickncM  ,  

Diimotcr  of  the  uinti  Ikik  . 

Diameter  of  tb»  naibiliciiii  of  the  out        .  ... 

•  -        .        .        .       12  1, 

This  species,  which  according  to  the  number  of  its  lateral  lobes  belongs  to  the 
<P!e*nwi"-grouP,  recalls  in  it*  general  shape  and  involution  P.  flexuotu*,  E.  t. 
Mojs.,'  from  the  Mediterranean  Muschelkalk. 

P.  Mahendra  has  a  flat,  discoidal  shell,  a  narrow,  highly  rounded  siphonal  part, 


1  Noue.  Jahib.  t  Minor.  ISM,  Vol  11.  p.  161. 
'  Aba.  k.k.  Gaol.  Boul»u,t.  Vol  X.  Pl 


"HI.  is-  »-e  s  PL  LXIV.  ig.  1, 8, 3  ;  PI.  LXVI,  fig.  2,  3,  P.  3CL 
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place  exactly  at  tie  umbilical  mar* h  il  j'^l  '  P"*1*"*"**  «*  take 
umbilicus  in  the  shape  of  namTS  ,     ,  tl0°8  aw«P««»  the 

The  transve^,  s  ,  HonTl  C         '  "  * 
the  flat,  compre^^  of  P  ^TTm  W"bWm  °f 

outer  whorl  about  coincide  with  t£  "Z'      7"  ,  l*  thickness  of  the 

kw  :  *      F         ,        lat*al  P®*9'    In  f'e  outer  port  on  of  the  tide*  Lh«v  ««. 
oaLK«.trds,  as  in  .P.  flexuotut.    In  the  snecimen  f«»m  M.,#k  /n     i\  .1  •  « 

«*»  .hod  of  onl,  25  »„.   On  tta  i„„  ,„,„«<,„  of  £  ,3a™  I™ 

umbmcuT  «rowth-hne'  «•  ^nt  forward  obliquely  ou  the  inner  wail  of  the 

the  .^S^^ST118".?  theOUOi,,e0f  **  PeDUltima,e  'hwl  — * 

differTrtt  Kiss  TzilT^  25  rrr:  *; 

and  bv  tho  nm,..!,  ki  •  /"f*09'"'  V  m°ro  elongated  and  slender  saddles 
htll Jul  k,    r  °f  th°  8iph°nal  which  8U^«-  the  second 

^2££X^$^  iobeisshortaud  proWded^tha  high  Py  J 
bipartite.  tubercle.    Fire  auxiliary  lobes.   Third  auxiliary  saddle 

M  Jr^^cZE  TsJTTT  f^^-Mnth,  Spiti,  1,  ColU  Geol.  Survey 

Family;  A&CESTIOM. 
Sub  family:  LOBITINJ!. 
Genus :  LOBITE8.  E.  t. 


The  presence  in  the  Musohelkalk  of  the  Himalayas  of  the  genus  Lobite,  r 
Mojs.  appears  as  doubtful  as  that  of  the  genus  M  v.  Mojs.  The  only  hitherto 
known  specimen  of  Lobite.  Oldhamianu,,  Stol.,  which  represents  this  genus  in  the 
Indian  Tnaasio  province,  has  been  collected  in  a  dark  limestone  of  unknown  age  at 


82  HIMALAYAN  F08SILS. 

Lilang  on  the  Lingti  River  in  Spiti.  To  judge  from  the  matrix  of  the  fossil  I  am 
rather  disposed  to  refer  it  to  upper  triassic  beds,  than  to  Muschelkalk.  Nor  has  the 
genus  Lobitesbem  met  with  in  the  Mediterranean  Triassic  prov  ince  in  lower  horisons 
than  in  tbo  Wengen  beds  of  southern  Tyrol,  where  it  forms  part  of  the  Norian  stage. 

Lobites  Oldhamjakus  Stoliczka.  PI.  XXVII.,  fig.  i. 

18S6.  Ctyionitt*  Oidkaaimat  Stoliaka:  M«m.  OmJ.  San.  of  ladw.  Vol.,  Pt.  I.  p.  80 ;  PI.  IV.  Sg.  4. 
1873.  Lobtid  OlihamiMiu.  E.  »-  Majiuoric.1  Dm  Oebirpi  nm  Hillrtatt  I.  Tt-.  AWnodlgii.  K.  K.  Gwlog. 

Beidu-AmUlt,  Bd.  VI,  p  168. 
1892.  LMtii  OUkamiaxtu  B.  r.  Ho^twriw:  Yorliufigo  Beoerk«Bgen  uW  dw  Copbalopoden-ruiBeo  dor 
Hitt»U;»  Triaa ;  Smg.bu.  Koi*.  Ak»d.  d.  Ww,  Wieo  Bd.  CI..  1.  Abthlff.  p.  876. 

Diun^tiT  of  tbo  shell  ...... 

HtigM  of  tbo  outer  vhoil  

Thxkutit  r ■>  "  

Dionettr  of  the  umbilxw  

This  speoimen  consists  of  a  cast  which  unfortunately  is  entirely  chambered. 
In  tho  absence  of  tho  body-chamber  a  satisfactory  diagnosis  of  tho  species  is  therefore 
impossible,  and  it  is  an  open  question,  to  which  of  the  Mediterranean  groups 
Lobitei  Oldhamwtttu  may  be  most  closely  allied. 

Characteristic  of  this  species,  besides  its  considerable  «h",  is  the  very  thick 
globose  shape,  with  broad  section  of  the  last  whorl  and  the  proportionately  wide 
open  umbilicus,  surrounded  by  a  tolerably  high,  steeply  inclined  inner  wall. 

The  sculpture  consists  of  numerous,  delicate  radial  ribs,  which  are  partly  single 
and  partly  rise  in  pairs  from  near  the  umbilical  margin.  On  the  sides,  some  of 
these  ribs  become  dichotomous. 

Sutures. — The  septa  are  remarkably  distant  even  in  the  outer  volution.  The 
arrangement  of  the  sutural  line  recalls  L.  ellipticui  v.  Bauer. 1 

Two  lateral  lobes  as  in  the  congeneric  spocies  of  the  Mediterranean  Triassic 
province.  Siphons]  lobe  terminates  in  two  points,  provided  with  a  broad  siphonal 
tubercle.  The  remaining  lobes  lanceolate.  The  saddles  are  strongly  contracted  at 
their  base.  The  principal  lateral  saddle  is  remarkably  small.  Two  auxiliary  lobes 
and  an  equal  number  of  auxiliary  saddles,  The  broad  second  auxiliary  saddlo  is 
divided  by  the  umbilical  suture. 

Locality,  number  of  tpecimem  examined.— Lilang,  Spiti,  1,  Coll.  Geolog.  Survey 
Museum  in  Calcutta  (Stolicska's  type-specimen). 

Sub-family :  ARCESTIN.E 

Genus:  PROARCE8TES,  E.  v.  Mojsisovics. 

In  the  Himalayan  Trias  the  sub-family  of  the  drcesiinm  plays  a  far  inferior  roll 
than  in  the  equivalent  Mediterranean  deposits.  This  fact  is  very  clearly  seen  in 
the  Upper  Trias  of  the  Himalayas,  where  the  genus  Awte*  is  extremely  poor  in 

»  t  t.  MojmoTie^DmQebirgclum  milrt.U  I.  Th.  I.  c  T.f.  U1X.  ig.  s,  p.  161. 
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nomber  of  species,  as  well  as  in  individuals.  A  similar  remark  applies  to  the 
geologically  older  genus  Proorcette*  which  is  represented  in  t  he  Indian  Musclielkalk 
by  only  two  species  ;  one  of  them  ProarcesU*  Bal/ouri,  Oppel,  belonging  to  the 
European  group  of  Proareettet  Bramantn,  v.  Mojs.  . 


1.  P HO  ARCESTE8  BaLFOURI  Oppel.  PI.  XXVII.,  fig.  6,  7. 

1863.  Ammonil*  W*ri  Oppel  t  Ptlmatolagiwb.  Miltk.  I.  Tul  80.  fig.  S.  f.  28S. 

18IW.  Ammo*ii„,  Amman*,,  8tolKlk»  «  port,,  Mem.  Gool.  Sonmy  of  IwJ*.  V.  Pt.  I.  p.  «. 

\  AnetUi  BulfMfi,  E.  r.  Mojsieovia :  DLe  Oopi Jopoien  der  UeJJUmuiim  Tttuprorioi.  Abb.  It.k.  liool 
RoicbMort.  Vol.  X.  let. 


I  II. 

  69  mm.  C  m.n. 

H«Kbt  of  iU  tart  whorl   27  „  21  „ 

Tbickne-M  M  „     „      w    .       .       .       .       ,      .      ,         16  H  37  B 

Dtam<4«  of  Uie  nn.bilicu   4   ,  f 

Mojsisovics  noticed  the  very  close  resemblance,  which  this  form  bears  to  Proar- 
oettes  Escheri,  v.  Mojs., 1  from  the  Muschelkalk  of  the  Schreyer  Alpe  (Salzkammer- 
gut).  This  resemblance  is  so  great,  that  the  question,  whether  these  forms  are  not 
altogether  identical,  will  have  to  remain  open  till  specimens  of  P.  Bal/ouri  with 
body-cliamber  are  found. 

Besides  Oppel's  entirely  chambered  type-specimen,  I  possess  a  second  specimen 
from  the  Tsang-Tsok-La  in  Hundes  for  description,  of  which  nearly  one  half  of 
the  outer  volution  belongs  to  the  body-chamber.  Even  tliis  specimen,  however,  is 
not  in  a  good  enough  state  of  preservation  to  decide  the  question  raised  by 
E.  v.  Mojsisovics,  as  the  deep  contractions,  so  characteristic  in  Proarcestes  Escheri 
are  only  found  in  the  anterior  part  of  the  body-chamber  of  full-grown  individuals. 
In  the  preserved  portion  of  the  body-chamber  and  in  the  inner  volutions  neither 
lobiae  nor  varices  are  seen.  The  surface  of  the  cast  is  perfoctly  smooth.  The  only 
difference  between  the  two  forms  seems  to  consist  in  a  greatpr  thickness  of  the  outer 
Whorl  in  Proarcestes  Bal/ouri. 

In  the  specimen  from  the  Tsang-Tsok-La  an  open  umbilicus  is  associated  with 
a  diameter  of  69  mm. 

The  shell  is  partly  preserved  in  OppePs  type-specimen  and  is  seen  to  be  covered 
with  very  numerous  and  delicate  transverse  striations,  which  run  from  the  umbilicus 
across  tho  sides  in  a  forward  bent  direction  and  pats  across  the  siphonal  area  in 
a  straight  line. 

Sutures.— Perfectly  identical  with  those  of  P.  Escheri,  even  in  the  minor 
details  of  ornamentation.   Three  auxiliary  lobes  outside  the  umbilical  margin. 

Locality,  number  of  specimens  examined.— Urea  (?),  Hundes  (locality  some- 
what doubtful),  1,  Coll.  Schlagintweit,  from  the  Pala»ntological  Museum,  Mu- 
nich (Oppol's  typo-apecimen),    Tsang-Tsok-La,  Uop  Gadh,   Hunde*,  1,  Coll. 


«  l*T»f.  XLVI.  6g.7.8,».P.lflS.«lDMG*iTg.«BiHtll.Utt  I.  Tfc.il  Abb.kk.  6»oL  Rticb*  Vol. 
VLPLLVIII.  fig.  18.  p.  11* 

it  2 
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Griesbach.  Geological  Surrey  Museum,  Oalcutta  ;  Luang,  Spiti,  1,  Coll.  Stoliozka. 
Geological  Surrey  Museum,  Calcutta. 

2.  Proaeobstes  bicimctds  E.  v.  Mojs.  PI.  XXVIII.  fig.  1. 

1885.  AmmoniU,  iigtuu,,  StolinU:  0«I.  Burr,  odndk.  Vol.  V.  Pt  I.  p.  63;  PL  V.  fig.  i. 
1883.  AntMt»  iicMu:  K.  ».  Mojrwrio.:  Oia  Opb.lopod.il  iu  UeditamKD  Triuproriox,  Abb.  k.k. 
Goal.  Ralcluouot.  Vol  X.  p.  197. 

J)ta#aMoiif. 

Diagnotor  of  tb»  obotl  ■       •      •      .  39  mm. 

Height  of  tbo  oatar  whorl    19  m 

ThfekiitM »  „       ,  •       •       •       •       .  37  ,. 

Daintier  of  the  umbUicaa   6  4  „ 

Stoliazka  identified  this  form  erroneously  with  Jcannite*  diffistut,  v.  Hauer. 
Its  relationship  to  the  genus  Arcestes  viz.,  Troarce$te*,  was  first  noticed  by  Mojsi- 
soTios,  who  in  1873  1  proved  tint  the  forms  identified  with  Ammonites  cti(Ji*»us 
by  Salter  and  by  Stoliczka',  differ  from  the  genuine  Joannitei  diffi$»tu,  v.  Hauer, 
and  from  each  other.  MojsLsovios  proposed  the  name  Proarceate*  bicinctut  for 
this  form  on  the  ground  of  Stoliczka's  figure  of  its  sutural  line.  This  figure 
however,  does  not  give  a  correct  idea  of  its  sutural  elements,  as  may  be  easily 
seen  from  a  comparison  with  PI.  XXVIII.  fig.  lc 

The  only  specimen  which  serves  for  description — Stoliczka's  type-specimen— 
is  but  imperfectly  preserved  and  not  sufficient  for  a  satisfactory  diagnosis  of  the 
species.  It  is  scarcely  worthy  to  be  distinguished  by  a  specific  name.  Only  the 
posterior  part  of  the  body-chamber  is  preserved,  including  about  one-fourth  of  the 
last  volution.  Thus  it  cannot  be  decided,  to  which  of  the  Mediterranean  groups 
of  Proarcestet  this  species  belongs. 

P.  bieinettu,  E.  v.  Mojs.,  may  be  said  to  bo  chiefly  characterised  by  the 
extraordinary  thickness  of  the  outer  whorl,  which  is  almost  equal  to  the  diameter  of 
the  species,  the  contractions  in  the  last  volution  and  a  comparatively  wide  and  deep 
umbilicus,  bordered  by  a  high,  perpendicular  inner  wall.  Umbilical  margin  round' 
ed.  Only  one  flat  contraction  is  seen  in  the  last  whorl  immediately  before  the  pos- 
terior termination  of  the  body-chamber.  It  reaches  from  the  umbilical  margin 
across  the  lateral  parts,  but  becomes  obsolete  in  the  siphonal  area, 

8hell  not  preserved. 

Sutures. — Neither  the  siphonal  lobe  nor  the  Biphonal  saddle  could  be  traced. 
The  most  important  elements  for  a  comparison  with  the  sutural  lines  of  Mediterra- 
nean Areestiiue  are  therefore  wanting.  Saddles  less  richly  ramified  than  in  the 
group  of  P.  Bramantei  v.  Mojs.  The  vertical  projection  of  the  outline  of  the 
penultimate  whorl  meets  the  inner  margin  of  the  second  lateral  saddle  of  the  outer 
volution.  Three  auxiliary  lobes  outside  the  umbilical  suture,  which  divides  the 
third  auxiliary  lobe. 

Locality,  number  of  tpeeimen*  examined.— lilang,  Spiti,  1,  Coll.  Geological 
Survey  Museum  in  Calcutta  (Stoliczka's  type-specimen). 

>  Da.  Qrtinro  urn  H»ll«Utt  I.  ThoiL  Lo.  p.  80. 
■  PolaMtoloff  <*  Kiti.  p.  04  PI.  7,  fig.  *. 


AMMONEA  LEIOSTRACA. 


Nov.  Genu*  ikd.  bx.  pam.  Ahcbstldakum  sp.  ind.  PL  XXVIII.  fig.  2, 3. 


Dimension*. 

DiuMUr  of  Ui»  »h«U   47  mm. 

H*iebt  of  th*  out«  »Wl   is  „ 

Tlu«kMM„   J8  „ 

DUnutarof  th«  umbilieo.   0  „ 


This  form  differs  so  considerably  from  Proareettet  in  some  of  its  essential 
characters,  especially  io  the  complete  absence  of  labia  or  varices,  and  in  the  shape 
of  its  sutures,  that  it  cannot  be  left  in  this  genus. 

The  type  of  Arceititue  is  principally  shown  in  its  outlines.  It  is  very  globose 
similar  to  P.  bicinctus,  v.  Mojs.,  but  the  volutions  overlap  still  more  closely  and 
are  so  thick,  that  the  width  of  the  outer  whorl  amounts  to  almost  double  its 
height.  The  siphonal  area  is  obtusely  rounded.  The  sides  are  almost  smooth 
provided  only  with  very  delicate  spiral  striations. 

The  umbilicus  is  closed  by  a  callosity.  Neither  labia  nor  varices  liave  been 
noticed  in  my  specimens,  although  in  one  of  them,  the  body-chamber  is  almost 
entirely  preserved. 

The  body-chamber  consists  at  least  of  one  and  a  half  volutions.  The  last 
volution  does  not  differ  in  its  6hape  from  the  inner  ones. 

Suturet. — The  arrangement  of  the  sutural  elements  is  the  same  as  in  Proar- 
eesies,  but  the  saddles  are  distinguished  by  their  extraordinary  slenderness.  Their 
stems  do  not  divide  into  horizontal,  bifurcating  branches,  as  in  Proareettet,  but  are 
dolichophyllic  and  terminate  in  a  pointed  aphrerophyllio  foliation,  as  they  do  in  the 
representatives  of  the  genus  Monophyllilet. 

This  form  has  only  two  auxiliary  lobes. 

Locality,  number  of  specimens  examined.— Shalshal  cliff  near  Rimkin  Faiar 
Encamping  Ground,  2,  coll.  Diener. 

Remarks. — The  shape  of  the  saddles  is  60  entirely  different  from  that  of  any 
species  of  Proarcetlet,  that  this  form  must  undoubtedly  be  considered  to  hold 
an  independent  generic  position.  Unfortunately  my  material  is  too  poor  to  allow 
more  than  a  statement  of  this  fact. 

II.  NAUTILEA. 
Family :  HAVTIL1DS. 
8ub.family :  NAUT1LINJ5. 
Genus:  NAUTILTJ8,  Breynius. 


1.  Nautilus  Qriesbj 

icni  nov.  sp.  PI.  XXVUI.,  fig.  6, 

7. 

ii. 

Dimension*. 

<■*>.> 

(Bit-  U 

40  mm 

is  .. 

10  .. 

l^mrt*  Of  U»  nmbilit.* 
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This  species  has  rapidly  increasing  volutions,  which  overlap  each  other  to  the 
extent  of  more  than  half  their  height.  The  greatest  thickness  of  the  outer  whorl 
coincides  with  the  umbilical  margin.  The  umbilical  margin  is  slightly  rounded 
and  separated  from  the  umbilical  suture  by  a  high  and  perpendicular  inner  wall. 
The  siphonal  area  is  flatly  rounded.  The  elliptical  shapo  of  the  figured  specimens 
is  probably  duo  to  later  deformation  in  the  matrix. 

The  shell,  as  far  as  it  could  be  examined,  is  smooth  and  provided  with  simple 
striae  of  growth. 

Suture*,— Lateral  lobe  deeply  sinuous,  rounded  below,  siphonal  lobe  very 
shallow.   Internal  lobe  present. 

Siphuncle. — Below  the  centre  of  the  septum. 

Jtemark».—Amoa%  the  Nautili  of  the  Alpine  Muscbelkalk,  JV.  Palladii 
v.  Mojs., 1  is  very  closely  allied  to  this  species.  iV.  Orietbachi,  however,  has 
more  compressed  whorl*,  a  higher  aperture  and  a  deep  umbilicus,  surrounded  by 
a  perpendicular  inner  wall. 

Locality,  number  of  specimens  examined.— North  of  Kalapani,  Kali  River 
Valley,  Byans,  3,  coll.  Griesbach,  Geological  Survey  Museum,  Caloutta. 

2.  Nautilus  bp.  ikd.  bx  apf.  N.  Gbibsbachi,  PI.  XXVIII.,  fig.  4. 

The  figure  refers  to  a  fragment  from  the  Muscbelkalk  of  the  Shalshal  cliff  near 
Rimkin  Faiar  Encamping  Ground,  which  belongs  to  a  Nautilut  closely  allied 
to  the  preceding  species.  Tho  arrangement  of  the  sutures  agrees  almost,  entirely. 
The  siphonal  area  is  flat  and  is  more  distinctly  separated  from  the  lateral  parts 
than  in  Ifautiltu  Grietbaehi.  The  principal  difference  consists  in  the  greater 
thiokness  of  the  outer  whorl  which  is  equal  to  the  height  of  the  volution,  i.e.  46  mm. 

8.  Nactilcs  Spitiensis  Stolicika.  PI.  XXVIII.,  fig.  5. 

1865.  JTnfil,.  Spiting  SloteU  ■  Jl«m.  G«oL  ton.  of  Mio.  V.  Pt  I.  p.  49.  PI  I V.  fig-.  2. 
1S83.  SmttiUt  Spitittm*  E.  \.  Mojutovicn  :  Die  Ctpbilofwlca  dcr  lltditfTruea  Triuipnmoi,  Abh.  k.k. 
Gaol.  BetctudMt.    Vol.  X.  p.  HS6. 
Dimenshiu, 

VtMiMttt  »l  tha  aMI   42mm 

Height  of  the  outar  whorl   18 

Thkieeu,.  ,  ,  ,0  " 

DiwDoter  of  tbo  umliUioiu    .    12  , 

This  species  is  nearly  allied  to  the  Alpine  N.  LHianus,  which  was  pointed  out 
by  E.  v-  Mojsisovics.'  It  has  slowly  increasing  volutions  which  scarcely  overlap,  flat 
and  parallel  sides,  a  broadly  rounded  siphonal  area  and  a  wide  umbiliuuB,  bordered 
by  a  steep  inner  wall  The  umbilical  margin  is  rounded.  Transverse  section  sub- 


The  shell  consists  of  only  two  volutions.  The  outer  whorl  contains  the  posterior 
termination  of  the  body-chamber. 


'  Abk.  k.lc  G«L  Bmbutt  Vol.  X.  PI  XC1L  fig.  2,  p.  2S5. 
'  Abh  ki.  UwL  Koioh-t.  V.I.  X.  LXXm  PL  fig!  I  i 


NAFTILEA.  g? 
^hell,  which  is  but  partly  preserved,  is  covered  with  numerous,  thin  W 
Smtmru.-.Th*  septa  are  comparatively  close  to  each  other  and  pass  in  an  aim** 

ETSSir  STi  n 8iphona -ra- T,,e    ^  *  the  d-i;;;^ 

ba^shallow,  lateral  lobe,  coincides  with  the  middle  of  the  sides.   Internal  lobe 
Siphuncle.— Above  the  centre  of  the  septum. 

Locality  number  of  specimen,  &r«*i««.._Lilang,  Spit.,  1,  Geological  Survey 
Museum,  Calcutta.-Stoliczka's  type-specimen.  eoiogicai  aurvey 

• 

Family.  OBTEOOEBATIDJS. 
Genus  ORTHOCERAS  Breynius. 
1.  Obthocebas  cp.  campamlb,  E.  v.  Mojsisovics.  PL  XXVIII„  fig.  8. 

BmA.  RiUnL  Vol.  X.  „       T.f.  XCIII  flgX*.  hi  11  T™P~'«»* A* *-k- 

The  only  somewhat  better  preserved  specimen  of  Orthoceras  which  I  collected 
in  the  Himalayan  Muschclkalk,  agrees  in  all  essential  characters  with  Orthoceras 
campanile  from  the  Mediterranean  Trias  as  far  as  an  exact  determination  is  possible. 
Central  position  of  the  siphuncle  and  closely  situated  septa  characterise  our  speci- 
men. The  distance  of  the  different  septa  from  each  other  equal  to  two-thirds  of  the 
diameter  of  the  lower  chamber.  To  a  diameter  of  the  last  preserved  septum  of 
12-6mm ,  corresponds  a  height  of  the  lower  chamber  of  9  5mm. 

Angle  ot  emergency  about  4°.  Shell  not  preserved. 

Locality,  number  of  tpecimens  examined.— Southern  slope  of  the  Uta-Dhura 
Pass  (Jobnr),  1,  Coll.,  Diener. 

2.  Obtdoceras  sp.  ind.  tx.  avi.  0.  Campanile,  v.  Mojsisovics  PL  XXVIII.  fig.  10. 

1S«».  Ortiactrtu  Jvbi*m  StolicsU,  Htm.  Grainy.  S«r»cT  of  India,  Vol  V.  Pt  I  p.  48. 

Among  the  Triassic  Cephalopoda  in  the  collection  of  the  Geological  Survey 
Museum  in  Calcutta,  there  are  a  good  many  chambered  fragments  of  an  Orihocerai, 
which  Stoliczka  erroneously  identified  with  Orthocerat  dubium,  v.  Hauer.  This 
Orthoceraa  apparently  agrees  with  Orthocerat  campanile,  v.  MojV  in  some  of  its 
essential  characters,  but  differs  therefrom  by  a  lesser  distance  between  the  septa 
being  only  equal  to  one-half  of  the  diameter  of  the  preceding  chamber. 

Transverse  section  circular.    Siphuncle  central,  only  in  consequence  of  later 
deformation  apparently  eccentric  in  the  figured  specimen.   8hell  not  preserved. 

Locality,  number  of  specimen*  examined.  -  Parang  Pass  (Spiti),  2,  Lilang,  Spiti, 
1,  coll.  Geological  Survey  Museum  in  Calcutta;  Sbalshal  cliff  near  Rimkin  Paiar 
encamping  ground,  1,  Coll.  Diener. 

Xen,ark,.— The  fragments,  identified  with  Orthccerae  hleteptatum,  v.  Hauer, 

1  1.  r.  p.  891. 
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and  with  Orthocerat  talinarium  by  Stoliozka'  are  too  badly  preserved  to  permit 
speci8c  determination. 

■ 

DIBRANCHIATA. 
Family:  BKlBUtflTIDJi. 
8ub-family :  AULACOCEBATIN.fi. 
Genus  ATRACTITES,  Qfimbel. 
Atoactttbs  sp.  ind.  PL  XXVIII.  flg.  9. 

In  order  to  prove  that  Atractitet  occurs  ia  the  Muscuelkalk  of  the  Central 
Himalayas,  I  have  figured  the  fragment  of  a  chambered  phragmocone  from  the 
Parang  Pass  in  Spiti. 

Phragmocone  with  a  circular  section  and  with  an  angle  of  divergency  of  about 
15°.  Septa  close  to  each  other  and  running  straight  across  the  ventral  side.  Their 
distance  is  considerably  less  than  half  the  diameter  of  the  preceding  chamber. 

Shell  smooth,  as  far  as  preserved. 

Locality,  number  ofupecimeua  examined.— Parang  Pass,  Spiti,  2,  Coll.  Geological 
Survey  Museum  in  Calcutta. 


FAUNISTIC  RESULTS. 

The  fauoa  of  the  cephalopoda  of  the  Muschelkalk  in  the  main  region  of  the 
Himalayas  comprises  the  following  forms : — 
I.  Ceiatittt  WtUoni,  Oppel. 


t. 

tp.  i«rf.  tx  aff.  C.  Wttteni. 

•i. 

» 

♦. 

»> 

Havana,  Dieoer. 

.V 

» 

««».  tp.  ind.  ea  aff.  C.  Havana. 

6. 

not),  tp.  ind.  ett  aff.  C.  Havana 

7. 

w 

Airatala,  Diener. 

s. 

<• 

»»w.  tp.  ini. 

». 

» 

UUirnia,  Diener. 

10. 

n 

tp.  ind.  a  aff.  C.  Uidimha. 

11. 

i* 

Dnngara,  Diener. 

li. 

'* 

Vitrakama,  Dicnor. 

IS. 

»> 

Arjnxt,  Diener. 

14. 

>• 

anuiiut  Oppel. 

15. 

ii 

Vyata,  Dieuar. 

Digitized  bfxsti 


FAUNISTIC  RESULTS. 

16.  CttttUu  ,p.  ini.  g_f  fljr  c  ffaia 

li       "      I?  /;:  '^"'f-  C  Zolteno,  v.  Moj* 
n«,ll,en,  Oppel. 

»       Himalaya**,,  Blauf. 

*°-       »       Kamadeva.  Diener. 

81  •       i,       Kuttra,  Diener. 

Oppel. 

<w.  v.  t*      c.  mireiMto,  v.  Moj». 
**•      „      V.  ,W.  «,      c.  Mtidt%ioTji,  Keyeer). 

"       V-        **  *ff-  C.  Gtminala  (/), 

27.  JhnaiUet  D,iUr;ktra,  Diener 

28.  /yw,,/*,  a«jr,Vfl>  Diener. 

»»      Ckandra,  Diener. 

30.  „      mscm^,,,,  OppeL 

31.  AerockotdUarai  Bilarama,  Diener. 

32.  »  Jokartnti,  Diener. 

33.  Siiiriiet  PrakUda,  Diener. 
(?)  84.  Iuulitti  JJauerinut,  Stoliczka. 

35.  Prosreeita  Bal/ouri,  Oppel. 
86-  kicinciu;  E.  v.  Moj*. 

87.  Nov.  fen*,  ind.  tg/am.  JrmUdarun  ,p.  wrf. 
(?)  38.  letite,  Oldhami™,,,  Slot. 
89.  ileeloceros  Kianikof,  Oppel. 
40»       „        Ketava,  Di«-ner. 

>i        protimvm,  Oppel. 

42.  „  XalHaHta,  Diener. 
*3.  „  AV»*a/»/a,  Diener.  . 
*4.       >»        Katada,  Dkuer. 

43.  >,        ojp««,  E.  v.  Moji. 
**•      ■>        Namda,  Diener. 

47.  „         GanyaJkara,  Diener. 

48.  „        JWra,  Diener. 

49.  GymniU,  Joliyauu,,  Oppel. 
50-       »         Veua%U,tntt,  Die 
61-       »        Kirala,  Diener. 
52.      „        Salltri,  Beyrich. 

63.  „        Seniara,  Diener. 

64.  „        not.  ,p.  tt  aff.  Q,  Saniara. 

W.      „        ,p.  iHd.  ex  aff.  G.  Uunioldtt,  v.  Mojs, 
»        Lamarti,  Oppel. 

67.  Bnddkaitt,  llama,  Diener. 

68.  Siur,a  Sa;ennii,  E.  v.  Moj«. 

59.  Ptyeiite,  rupfer,  Oppel. 

60.  „       KWmw,  E.  ».  Moj*. 
81-      „      MaigaUt,  Diener. 

*2.       „      £«ira,  Diener. 
63.      „      eojnalnt,  Oppel. 
64-  .. 
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65.  PlfciilH  Qovinfa,  Diener. 

66.  „       i»fM«t,  OppeL 

67.  „      SaM'ca,  Dicner. 

68.  Bumitra,  Wiener. 

69.  „       Xaltttiantu,  Stolicik*. 

70.  „      "or.  'p.       "  «/•  Matttiitno. 

71.  „  Gcrardi,  Bl.of. 
78.  „  Evrretli,  Opp«l. 
73.  „  ridura,  Die  aw. 
7,1.       „       Brma,  Dieoer. 

75.  „      cockltatu,  Oppel. 

76.  „       lfait*iru,  Diener. 

77.  NautUu  GrittiacAi,  Diener. 

78.  „       ip-  M.  tx  af  iV.  Grit'iarki. 

79.  „      Spidentit,  SUA. 

80.  Otthcetrat  cf.  campaiiiU,  E.  v.  Moj». 

81.  ,,      tp.       it.  off.  0.  eaapamiU. 
84.  Atrtctitet  *p-  '<"!• 

The  character  of  this  fauna  fully  justifies  the  opinion  of  Beyrich,  E.  r.  Moj- 
swovics,  Griesbach  a.  o.t  who  correlated  the  beds  containing  these  fossils  with  tbo 
European  Muschelkalk.  The  assemblage  of  species  from  these  beds  forms  indeed 
a  typical  Muschelkalk  fauna.  One  look  at  the  representatives  of  the  genera  Cera- 
tile*,  Meekocerat,  Qymmtet,  and  Ftychittt  is  sufficient  to  prove  the  correctness  of 
this  view.  The  above  list  includes  only  t  wo  genera,  Lobite*  and  faculties,  confined 
to  upper-triassic  bods  in  the  Alpine  province,  but  I  am  not  satisfied  that  these  two 
forms  were  really  obtained  in  the  Muschelkalk  of  Spiti  by  Stoliczka. 

In  the  fauna  of  the  Himalayan  Muschelkalk  two  species  also  occur  elsewhere 
in  beds  of  the  samo  horizon,  namely  :  Sturia  Sansoeimi,  E.  v.  Mojs.,  the  well- 
known  leading  fossil  of  the  zone  of  Ceratitet  trinod«»u*  in  the  Mediterranean  Trias, 
and  Meekocerat  afflne,  £.  v.  Mojs.,  in  the  Muschelkalk  of  MengiliEoh  on  the 
Olenek  River  in  North-Eastcrn  8iboria.  Most  probable  is  also  the  identity  of  an 
•  Orlhocerat  from  the  Utadhura  pass  in  Kumaon,  with  OHhoceras  campanile,  v. 
Mojs.,  from  the  Upper  Alpine  Muschelkalk.  Also  Proarcrttei  Balfouri,  Oppel 
may  possibly  be  included  in  this  list,  as  according  to  our  present  state  of  knowledge, 
.no  essential  difference  is  known  between  this  form  and  Proarceste»  Etcheri,  v. 
Mojs.,  from  the  red  limestone  of  tho  Scar^r  Alpo  (zone  of  Qeratilet  trinodoaut). 

As  has  already  been  observed  by  E.  v.  Mojrisovic*1  in  lbSC.  the  Muschelkalk 
of  the  Indian  Triassic  province  takes  an  intermediate  position  between  the  Arctic- 
Pacific  and  the  Mediterranean'   Muschelkalk.   This  view  is  not  only  confirmed  by 

>  Arltiaeb.  W.o»«.  Via.  i*  V  film,,  imfh,  da.  *>«,ot»  de  St  P6t*»Uurg,  VII  Sir.  T.  XXII II.  No.  6, 
p.  lit. 

•  Th«  term  "  Haditamattan  "  is  W  oik)  in  th*  tame  latrte  at  fcjr  NminaTr,  who  apeak,  of  n  Csutral  H.di- 
tarruaan  Sea  0f  Uio  Jtrauw  agt.  To  ihh  Jnrueua  Maditon.aean  Sea  a  aimilar  Triaaaio  8a»  eorrajpfwla.  wniti 
raathad  hoa  Ik.  Ebro  Toller  aartward..    11m  Alfioa  Trio.  i.  to  ba  oon.ia.rad  a.  .  rtaaiard  typa  of  ita  d.J*.it.. 
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the  present  investigation,,  but  it  appear,  now  even  possible  to  trace  out  more  com 

c^sr      the  faunas  of  tbeM  three    **•  *• 

The  relation  with  the  Mediterranean  Muschelkalk  are  most  clearly  indicated 
by  the  occurrence  of  numerous  closely  allied  forms  in  the  two  area/ belonein* 
espe^lly  to  the  genera  Gyjnnite,  and  Pty.HUe.    It  has  been  said  befot,  thTK 

and  Ceratttes  mmalayanus,  Blanf.,  are  very  closely  allied  to  Ceratite,  triioaZ, 

Tnusio  pro  mce  and  .n  number  of  species  are  far  surpassed  by  the  group  of  the 
'  Curcwphcati"  comparatively  rare  in  the  Alpine  Trias.   But  it  is  just  among  the 
latter  that  two  isolated  Alpine  types,  Ceralites  Eratni,  v.  Mo js.,  and  Cerlite, 
Zezianu*,  v.  Mojs,,  are  represented  in  tie  Himalayas  by  cloaely  allied  forms. 

The  only  species  of  Dam,Mes  hitherto  known  from  the  Muschelkalk  in  the 
Central  Himalayas,  belongs  to  the  Mediterranean  group  of  Danubiiet  floriam  v. 
Mojs.  ' 

In  this  respect  the  presence  of  the  genus  Aerochordiceraa  in'  the  Indian  Mu- 
schelkalk  xs  equally  remarkable,  alt  hough  neither  of  the  two  Indian  species  possesses 
a  closer  relationship  to  any  form  of  the  Alpine  Trias.  In  the  Arctic-Pacific  province 
the  genus  Acrochordicerash  not  known  from  beds  of  Muscheikalk  age,  but  makes 
its  first  appearance  in  the  lowest  division  of  the  SUr-Peak-group  of  California  and 
Nevada,  considered  by  v.  Mojsisovics  as  an  equivalent  of  the  Norian  stage.  In  the 
Ceratite-beds  of  the  8alt-range,  forming  part  of  the  Indian  Triassic  province,  the 
oldest  representative  of  this  genus  has  been  found  even  in  lower  triassic'  beds. 

The  genus  Mei>kocera»,  which  is  distinguished  in  the  Indian  Muschelkalk  by  its 
richness  in  forms,  contains  a  considerable  number  of  Rpecies,  which  are  very  closely 
allied  to  the  Alpine  M.  Meulteme,  Beyrich.  Most  of  the  numerous  species  of  Gym- 
nites  also  bear  a  close  relationship  to  Mediterranean  forms,  especially  to  Gymnitet 
Ilumboldti,  v.  Mojs.,  and  O.  olliquut,  v.  Mojs.,  and  G.  iticultut,  Beyrich.  G.  aettlut, 
v.  Haucr,  from  the  upper  Muschelkalk  of  Bosnia,  which,  till  now,  was  isolated  in  the 
Mediterranean  Trias,  has  an  Indian  ally  in  G.  Lamar ki,  Oppel,  which  is  equally 
distinguished  by  a  sharpened  siphonal  area. 

Among  the  Ptychite*  it  is  principally  the  group  of  the  Megalodisci,  in  which 
the  faunistic  relations  between  the  two  zoogeogr.iphical  provinces  are  most  distinctly 
marked.  The  Himalayan  P.  Sumitra  differs  from  the  Alpine  P.  megalodutctu,  Bey- 
rich, only  in  very  subordinate  details,  whereas  the  two  other  Indian  species  of  this 
group,  P.  impletut,  Oppel,  and  P.  Sahadeta,  belong  to  the  relationship  of  P.  Pauli, 
v.  Mojs.   The  group  of  the  Opuleuti  is  represented  in  the  Himalayan  Muschelkalk 


'  W.  Vmtni  VorMnflc*  MilOmbug  al*rdi.  AM.gon.Dgm  d«  Triw  in  «J5c  8.11-IUlip,  Juirbiuh  E.  K. 
Gtfllog.  Rekhi-Ao.UU*!.  lid..  18W,  p.  3SO. 
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exclusively  by  forms  closely  allied  to  P.  progresttu,  v.  Mojs.,  or  to  P.  opuUatas  v. 
Mojs.,  from  the  Upper  Alpine  Muschelkalk.  Among  the  Rugiferi,  P.  cognatu$, 
Oppel,  has  its  nearest  relation  in  P.  Stachei,  v.  Mojs.,  from  the  Trinodonu*  beds  of 
the  Bakony  forest  in  Hungary.  In  the  group  of  the  Flexttoii  a  relationship  may 
be  observed  between  P.  cochleaiut,  Oppel,  and  P.  Studeri,  v.  Hauer,  on  one  hand, 
and  between  P.  JUahendra  and  P.  fexuotut,  v.  Mojs.  on  the  other. 

Among  the  Naulilida  of  the  Himalayan  Musohelkalk  N,  Qrieibachi,  is  related 
to  N.  PalUdii,  v.  Mojs.,  and  N.  Spitietuie,  Stol.,  *o  AT.  Lilianun,  v.  Mojs. 

The  faunistic  relations  between  the  Himalayan  Muschelkalk  and  tho  Arctic- 
Pacific  Trias  are  almost  equally  close.   Most  likely  these  relations  would  appear 
much  more  evident  if  we  knew  more  of  the  cephalopod-bearing  strata  of  the 
Muschelkalk  of  the  latter  province.    Only  the  fauna  of  the  Daonella  limestone  of 
Spitsbergen  and  tho  faunulio  from  Mengilaech  on  the  mouth  of  the  Olenek  river 
and  from  the  Magyl  rocks  on  the  lower  Jana,  which  aro  assumed  to  be  equivalents 
of  the  European  Muschelkalk,  permit  a  direct  comparison.    Tho  Potidonomya  lime* 
stone  of  Spilzbergen  represents  probably  a  very  low  horizon  of  the  Muschelkalk.  The 
Olenek  beds  of  Eastern  Siberia  with  CeraiUes  »ubrobu»tus,  v.  Mojs.,  are  homotazial 
with  the  "W'erfen  beds  of  the  Alps,  as  was  pointed  out  by  v.  Mojsisovics.    In  Western 
America  the  "  Meekocerag  beds  "  of  Idaho  approach  the  Olenek  beds  closely  as 
regards  their  geological  position.    The  Star- Peak-group  of  California  and  Nevada, 
as  well  as  the  cephalopod-bearing  strata  of  the  Sakawa  basin  and  of  Rikuzen  in 
Japan,  are  considered  by  v.  Mojsisovics  ("  Arktisohe  Triasfaunen,"  1.  c.  p.  148,  nnd 
«'  Ueber  einige  Japanisohe  TriaB-fossUien,*'  Beitrage  zur  Palseontologie  Osterreich- 
Ungarns  und  des  Orients,  Vol.  711,  Wien  1898)  to  be  a  homotaxial  equivalent  of 
the  Norian  stage.   According  to  more  recent  communications  of  A.  Hyatt  (Jura 
and  Trias  of  Taylorville,  California,  Bulletin  of  the  Geological  Society  of  America, 
Vol.  3,  Rochester,  1892,  p.  895),  however,  the  Trias  in  the  Western  States  of  North 
America  seems  to  include  several  horizons  of  different  ages.    The  cephalopod-bear- 
ing strata  of  the  Star-Peak-Range  itself  (Humboldt  Region,  Nevada),  Hyatt  corre- 
lates with  tho  Muschelkalk,  although  without  giving  decisive  proofs  for  his  sug- 
gestion.   The  Trias  of  Taylorville  (California),  on  the  contrary,  contains  a  good 
number  of  Carnian  and  Juvavic  types,  pointing  to  a  doubtless  younger  age.  To 
judge  from  fossils  lately  described  by  J.  P.  Whiteavee,  especially  from  the  Pro- 
Iruchycera*.  (PI.  XVIII,  fig.  4,  Contributions  to  Canadian  Palaeontology,  Vol.  I, 
Pt  II,  Montreal,  18S9,  p.  127  ff.)  the  triassic  fossiliferous  rocks  of  British  Columbia 
Vancouver,  and  Queon  Charlotte  Islands  may  be  approximately  correlated  with  the. 
None  stago.    A  genuine  Muschelkalk  fauna  has  not  been  detected  yet  in  the 
countries  surrounding  the  modern  Pacific  Ocean. 

1  may  at  once  state  my  opinion,  based  on  the  examination  of  the  lower-triassic 
cephalopoda  of  the  Himalayas,  that  apparently  close  faunistic  relations  exist 
bet  ween  the  lower  Trias  of  the  Himalayas  and  the  Olenek  bods  of  Siberia ;  Ceratite, 
tubrobuHu,  v.  Mojs.,  one  of  the  leading  species  of  the  Siberian  Trias,  being  present 
in  the  Himalayas  below  the  Muschelkalk  between  the  horizon  of  Sibiritet  Prahiada 
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S  6  mUCh  dMer  fauniati0  connection  between  the  two 

neighbouring  provinces  than  wo  are  at  present  able  to  prove 

Tirotoe* ifZt  TT  rPhf,8iSe8  fact  «-*  the  Mediterranean  genus 

^1 "m   /  ! f  .  m      6  ^  reBi°D8-1   Th°  ^nu8  which  is 

most  probably  derived  from  Tirolitet,  is  visaing  in  the  Spitsbergen  Muscbe  kalk 
nor  has  it  been  ound  in  the  equivalent  deposits  of  the  Himalaya*  •  As  regards 
the  relations  between  the  Indian  and  ArcticPacific  Muschelkalk  fannas,  wTmus 
observe  the  predomxnance  of  the  Ceratites  of  the  arenmplicati.^  e^cialZ 

tb.  point,  I  may  refer  to  my  remarks  in  the  introduction  to  the  description  of 
Zt  Z'   lhew1"e>  mo«*>™.  «ome  analogous  species  in  the  Himalavan  Mu- 
8chelkalk  among  the  groups  of  CeraMet  subrobutH  and  Ceratites  gemi^ti  which 
are  peculiar  to  the  Trias  of  the  Arctic-Pacific  province.    Most  interesting  is  the 
presence  of  the  subgenus  Japonitet,  represented  in  the  Himalayan  Trias  by  three 
species,  one  of  which  (Japonitet  Strive)  is  very  closely  allied  to  Japonitet 
ptamplicatut,  v.  Mojs.,  from  the  triassic  deposits  of  Japan.    In  the  Mediterranean 
Triasaic  province  the  genus  Sibirite,  makes  its  first  appearance  in  beds  of  the 
Juvavic  stage,  but  it  is  present  in  the  lower  triassic  Olenek  beds  of  Siberia.  In 
the  Himalayas  it  characterises  the  lower  division  of  the  Muschelkalk,  and  in  the 
Ceratite  beds  of  the  Salt  Range  it  also  occurs  in  numerous  species,  as  may  be 
seen  from ,  Waagen's  preliminary  notes.1     The  close  relations  of  the  Indian 
Ptyehitet  of  the  Bugi/eri  group  to  the  congeneric  forms  of  the  Spitzborgen  Muschel- 
kalk have  been  noticed  by  E.  v.  Mojsisovics  in  his  paper  on  the  Arctic  fauna  of 
the  Trias,4  and  was  shown  more  fully  in  the  preceding  descriptions  of  Ptychitet 
ntgifer,  Oppel,  and  Ptyehitet  Tibetanut,  v.  Mojs. 

The  presence  of  Meekocerat  affine,  v.  Mojs.,  in  the  Muschelkalk  of  the  Indian 
Triassic  province  is  of  still  greater  importance. 

This  species,  which  in  its  general  shape  and  in  the  development  of  its  sutures 
resembles  closely  the  congeneric  forms  of  the  European  Muschelkalk,  was  collected 
by  Czekanowski  in  a  da  rk  limestone  below  Mengilaech,  near  the  mouth  of  the  Olonek 
river,  together  with  Hnngaritet  trijornit,  v.  Mojs.,  and  Monophyllitet  tp.  ind. — E.  v 
Mojsisovics,  who  examined  Czekanowski's  collections,  suggested  that  this  fauna 
occupies  a  higher  geological  position  in  the  general  sequence  than  the  true  Olenek 
bfda.*  This  view  was  afterwards  confirmed  by  the  discovery  of  a  cephalopod  fauna 
in  the  Magyl  rocks  on  the  lower  Jana  by  Baron  E.  Toll.  This  fauna  is  geologically 
younger  than  that  of  the  Olenek  beds,  and  according  to  its  geological  * ' 


■  Arbtiichc  Triufannan,  I.  c  p.  US. 

'  According  to  Wa»g«  (Jabrti.  K.  K.  Q««J.  R*ioba.  Aott.  48,  Bd.  1906.  p.  S8S),  in  th*  BitilTa  keda  of  tb«  Salt 
Hang.  «b«  S«DU.  Baiatonile,  i.  pmbtbr,  wprewalad.  althc^h  bj  .  taikar  ioaW.I  apac*.. 

*  L.  o.  p.  382. 

4  Arlrtiwb*  Triaafaaiwn,  L.  a,  p.  148. 
'  L.  e.  p.  B8,  98. 
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point*  to  Muschelkalk  age:  it  also  contains Meekocera* affine  v.  Mojs  and  Iluuga- 
rite,  triform*.  The  presence  of  Meekocera,  affine  in  th»  true  M..schelkalk  of 
the  Himalayas  satisfactorily  proves  the  correctness  of  tins  suggestion,  which  is 
based  on  palseontological  evidence  only. 

It  results  from  these  facte  that  the  Himalayan  Muschelkalk  forms  a  connecting 
link  between  the  equivalent  deposit*  of  the  Arotic-PaciCc  and  Mediterranean 
provinces.  It  contains,  however,  a  considerable  number  of  peculiar  faunistic  elements 
which  impart  to  the  Indian  Triassic  province  the  character  of  a  wo-geographical 

region  of  its  own.  .  , 

To  these  faunistic  elements  peculiar  to  the  Indian  Trias  belongs  pnncipally  the 
strange  group  of  Gymnile*  Rama,  which  appeared  to  me  to  justify  the  establishment 
of  a  special  sub-genus  (BuddhaUe*).  In  my  description  of  this  form  1  have  po.ntod 
to  its  relationship  with  Carnite*.  hitherto  likewise  isolated  in  the  Mediterranean 
Trias.   Among  these  faunistic  elements  peculiar  to  the  Indian  Trias  must  be  men- 
tioned the  groups  of  Ptyehite*  Mallelianu*.  Stol.,  and  of  Ptychite*  Gerordi,  Blanf. 
representing  types  which  differ  completely  from  the  Ptychite*  of  the  Med.ter- 
ranean  and  Arctic-Pacific  provinces.    Among  the  Ptychite,  of   the  Rugtfert 
group  I  have  to  mention  here  Ptychite*  Ooeinda  and  Ptychite*  Atura.   In  the 
genus  Meekocera*  we  meet  two  isolated  forms—  Meekocera*  Gangadhara  and  Meeko- 
cera* Rudra.   The  first  of  them  is  distinguished  by  its  obliquely  sloping,  serrated 
umbilical  lobe ;  the  second  by  a  circular  arrangement  of  its  sutures.    Among  the 
Ceratite*  circumplicali  there  exists  a  great  divergence  between  the  form  figured 
PI.  IV.,  fig.  4,  which  is  but  imperfectly  known,  and  the  rest  of  the  Indian  species 
of  this  group.    The  like  applies  to  Ceratite*  Kamadeta  in  the  group  of  the  Oera- 
rite*  nodoii.    It  has  already  been  mentioned  that  nono  of  the  Indian  representatives 
of  the  genus  Acrochordicerat  bears  a  closer  relation  to  any  of  the  Mediterranean 
congeneric  species. 

As  to  their  number,  the  Ceraliies  play  the  most  important  roll  in  the  Hiraa- 
layan  Muschelkalk.  They  are  represented  by  26  species,  among  which  the  O- 
cumplicati  (with  17  species)  by  far  predominate,  and  thus  show  clearly  the  close 
relations  to  the  Arctic-Pacific  Trias.  Remarkable  in  richness  of  forms  are  the 
Meekocera*  and  Qynnite*.  The  first  of  these  two  genera,  which  appear 
already  in  the  lower  Trias  of  the  Himalayas  in  several  species,  reaches  here  the 
height  of  its  devolopmont  (with  ton  species).  Gymnite*  (with  8,  or  rather  9, 
species)  and  Ptychitet  are  confined  exclusively  to  the  Himalayan  Muschelkalk. 
The  genus  Ptychite*,  represented  by  18  species,  with  exception  of  tho  Subflexuoii, 
comprises  all  the  groups  known  hitherto  in  the  Mediterranean  Trias,  and  besides  them 
two  more,  peculiar  to  the  Indian  province.  Compared  with  tho  above  mentioned 
genera,  all  the  rest  remain  far  behind.  They  are  of  importance,  however,  because  in 
the  Himalayas  Japonitet,  Acrochordicerat,  and  Sturia  are  exclusively  characteristic 


'  E.  v.  Vojruotiet,  XStim  «inig»  arktucht  Ttk>->mmoDiUn  de«  wprdlicLea  Bilwini,  Mfm.  dd'actd.  lmp*f.  it 
Kiowa  i»  it.  PrftanWrg  V1L  MSia.   T.  XXXVI.Hft. «,  1SSS.  p. 20. 
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of  tho  Muschelkalk,  and  have  never  been  m*t 

lower  horizon.  The  absence  of  the  LZ?T  Wlth;*'fl**at  »  higher  or  at  a 
Central  Himalayas  is  »I^SL»  ft  h  J6"**IMto in  the  **>  «fP°*  of  the 
of  .pedes  in  the  Wton^  *  -nsiderable  number 

Muschelkalk.  (Hundcs),  which  is  equivalent  to  lower 

bJSSL  ^CZ^Z^Z  thT  i  T  riD  region  of  the  Centrai 

lower  division  ra  J™  I  /  ■trat,«n,PlnrallJ  be  ****  into  twosections.  The 
someZH     I,  7  7     rethSn  3* neTermore       6ft.  in  thickness, consists of  dark 

s^^nr,"- k  mostbi  brf lopod  facieswith  a 

has  Wt,  f      i    o  f  P      m  8peCie8'   In  this  division  on,y  one  single  Ammonite 

wh,ch  recalls  geologically  younger  forma  from  the  Juvavio  stage.  *  * 

Ihat  these  beds  form  part  of  the  Muschelkalk  is  proved  by  their  close  strati 
S^dlT??  v  '       latter8-lb^y^-tionS  in  the  section  of  e 
OtoceraM  of  GnesW-h  and  the  dark  limestone  with  Sibirites  Trohlada  a  lower- 
«ITJf ^  i"terraI,lted'  distinguished  by  the  presence  of  numerous  Danubites 
and  of  <&«,,,/„  „,6roW«,  v.  Mojs.  This  horixon  may  consequently  be  considered 
as  a  homotax,al  equivalent  of  the  Olenek-beds  or  of  the  Alpine  Werfen-beds  As 
tho  limestones  with  fiMrite.  Prnhlada  occupy  a  higher  place  in  this  sequence'  thov 
may  bo  correlated  approximately  to  the  lowest  Muschelkalk.  7 
The  overlying  main  mass  of  the  Muschelkalk,  a  hard,  frequently  concre- 
tionary limestone,  is  principally  represented  by  a  cepbalopod-facies  and  forms  a  very 
important  guide  to  the  geologist  in  the  Central  Himalayas,  owing  to  its  regular 
occurrence  and  to  its  wide-spread  distribution.   Frequently  some  of  its  layers  are 
completely  tilled  with  the  shell,  of  Ceratiles,  PtyohUe,  or  Meekocera,,  but  owin* 
to  the  tough  nature  of  the  matrix  it  is  rarely  possible  to  obtain  well  preserved 
specimens.    Compared  with  the  cephalopoda,  other  fossils  are  extremely  rare  No 
further  subdivisions  can  be  distinguished  in  this  rock  group,  which  has  a  thickness 
of  15  to  40m.,  as  its  beds  contain  all  one  and  the  same  fauna.   In  the  section  of 
the  Shalshal  cliff,  where  I  collected  systematically,  the  MedouraMm  occupy 
mostly  a  lower  position  and  the  Ttychitida  a  higher  one.   Some  of  the  topmost 
beds  especially  are  distinguished  by  the  presence  of  a  great  number  of  large 
Ptychi(eg%  belonging  to  tho  .B^i/W-t-group.   But  the  rest  of  the  fossils  are  distri- 
buted  throughout  tlio  entire  series  of  beds  without  any  regularity. 

Possiliferous  beds  of  tyuschclkalk  age  are  widely  spread  throughout  the  mesozoic 
belt  of  the  Himalayas.  They  have  been  traced  from  Ladakh  and  Kashmir  to  Byans 
on  the  Nopalese  frontier.  But  it  is  only  in  two  districis  that  they  have  been 
examined  more  carefully,— in  the  classical  sections  of  Spiti,  and  in  the  Niti  area, 
where  the  section  of  the  Shalshal  cliff  near  Rimkin  l'aiar  encamping  ground,  has 
been  thoroughly  studied  by  Griesbach  and  by  our  expedition  in  1892.  The  faunas 
of  these  two  areas  are  not  quite  identical. 
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Among  the  more  important  cephalopoda  the  following  are  peculiar  to  the  Nitu 

s 

(ixca  * 

Ctratitet  Tjata,  Diener. 
„      Atrarota,  Diener. 
„       Havana,  Diener. 
„      Fitvaiarata,  Diener. 
„       Kamaiava,  Dinner. 
„       ,p.  Ud.  M  aff.  C.  Hiddtadtrfi. 
„       nov.  if.  tad.  ex  off.  C.  Gtmiaato. 
„  At j una,  Diener. 
„       aim.  ip.  tad.  tj  aff.  C.  W ettoni. 
Japoniiei  Sagriva,  Diener. 

„        Chandra,  Dimer. 
Start*  Saattviaii,  E.  v.  Moj«»o»ioe. 
JcrtKlorJictrai  BoUrama,  Diener. 
Mttkactrat  Kaata,  Diener. 
„        Gangadhara,  Diener. 
„       affiae,  r.  Moj«i«oTi«. 
„        Xadra,  Diener. 

SaliiaaU,  Dieoer. 
„        NaaJa,  Diener. 
„        Sriianla,  Dieoer. 
GymaiUi  Vawatattna,  Diener. 
Ptyeiitet  Droaa,  Diener. 
„      Ooviuda,  Diener. 

„      Sumitra,  Diener.  ' 

Among  these  species,  two  only,  it  is  truo,  Ctratitet  Havana  and  Ceratite* 
Vj/ata  are  rather  frequent  in  the  Muschelkalk  of  the  Shalshal  cliff.  The  absence 
of  the  rest  in  the  collections  brought  from  Spiti  ought  not  to  be  overrated,  as  in 
Spiti  the  Muschelkalk  has  never  been  made  the  object  of  so  thorough  an  examina- 
tion as  in  the  Shalshal  cliff,  where  our  expedition  spent  a  fortnight  in  collecting 
fossils  in  the  triassic  rooks.  It  is  of  greater  importance,  however,  that  a  good  man y 
of  the  cephalopoda  from  8piti  have  not  been  met  with  in  the  Muschelkalk  of  the 
1  cliff.    These  cephalopoda  are  the  following  :— 

KaatiUu  8pilieui,,  StoliczU. 
CtratiUt  tnailai,  Oppel. 
„      (mkw,  Oppel. 
„       WiUaai,  Oppel. 
„      Daagara,  Diener. 
„       Bimalaaaaat,  Bl»aford. 
Piychittt  3ialletia»at,  Stoliczka. 
„      Cognaim,  Oppel. 
„       TibtUniu,  t.  Moji 
„       inpltlui,  OppeL 
„       TiJara,  Dinner. 
„       Ua<yala,  Diener. 


FAUNI8TIC  RBSCLT8. 

97 

P'jriitn  Sutra,  ]>i«n«r. 

»       Jtura,  Diencr. 
Gymmilei  Lanarki,  Oppol. 
>i        Kirata,  Dicoe* 
».        Sankara,  Dienrr. 
Pr<*ref,(f,  Bal/onri,  Oppel. 

fa'ftwcto,  v.  Motoric. 

CWifci  Hrf/i,  Oppel. 

„       Tiuitlieri,  Oppel. 
Mtekoterat  Kianikofi,  Oppel. 
Gymntei  Jollfanat,  Oppel. 
,  Baddkailtt  Hama,  Dieoer. 

Ptfciittt  togiftr,  Oppel. 

„       (itrardi,  Blanford. 

>.       eaekltatut,  Oppel. 

»       Sreretii,  Oppel. 

„       Uaktndra,  Dieiier. 

„      cf.  Jtaraaa,  Diruer. 

„      Tinillitri,  Oppel, 

ii      rf»r.  tp.  in  J. 
AcreeicrJicerat  Joiamn,  Dieoer. 
I'antbiU,  Dritara.ktra,  Dinner. 
Gj/mnHu  nov.  tp.  ind.  ex  off.  O.  Sankara. 
Ptjrcliiet  tp.  tad. 
Praareetltt  tp,  tad. 

Orikcctraa  <f.  eampamU,  E.  v.  Mojiwovic*. 
Riv  Jvft..Td  i°Cali,y  iS  DOrth  °f  Ka,aP8Di  S™°<1  (Kali 

to  a  later  defonnafcon  in  the  matnx.   This  fauna  is  rich  in  individuals,  though  not 
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in  species.   The  cephalopoda,  of  which  there  will  probahly  bean  interesting  harvest. 


if  once  these  beds  are  systematically  searched,  are  the  following 

ti'auttim  Orietiacii,  Dietwr. 
Ceratites  Kuttra,  Diener. 
hvMkaUet  Rama,  Diener. 
Plycltite  &*kadt*a,  Diener. 

This  fanna  decidedly  shows  the  character  of  the  Muschelkalk.  one  of  the  lead- 
ing  specie*  in  both,  Buddhaite,  B*mo  being  identical. 

It  is  a  pity  that  so  few  fossils  only  Lave  been  collected  in  the  triable  rooks  of 
Kashmir.  Among  the  collection  of  the  Geological  Survey  Museum  in  Calcutta, 
mnt  to  Vienna,  there  is  only  one  fairly  preserved  specimen  of  Cerattie*  Thutlhert 
from  Sunamarg  which  points  to  the  presence  of  Muschelkalk. 

As  far  as  paimontological  analogies  exist  between  the  faunas  of  the  Mediter- 
ranean  and  the  Indian  Muschelkalk,  they  are  conflned  almost  exclusively  to  such 
forms  as  are  peculiar  to  the  tone  of  Ceratites  (rinodosui  (Upper  Muschelkalk)  in  the 
Mediterranean  Triassic  province.  This  remark  principally  applies  to  the  most 
frequent  species,  which  ought  to  be  considered  as  the  real  type  fossils  of  the  Hima- 
layan Muschelkalk,  vis.,  Ceratites  Thuillieri,  Oppel,  Meekoceras  Khanikofi,  Oppel, 
Gymnitet  Jollyattus,  Oppel,  etc  The  species  in  the  two  loo-geographical  areas  iden- 
tical  or  almost  so,  namely,  Sturia  Sansovinii,  v.  Mojs.,  Proareestts  Balfouri,  Oppel 
(=Escheri  v.  Mojs.  ?)  and  Orthocera*  campanile,  v.  Mojs.,  are  found  exclusively  in 
the  Upper  Muschelkalk  of  the  Alpine  Trias.  Only  two  Indian  species  are  allied 
to  Mediterranean  forms  from  the  zone  of  Ceratites  binodotus,  «w.,  Ceratites 
JFelsoni,  Oppel,  is  allied  to  Ctratites  Erasmi,  v.  Mojs.,  and  Ptychites  cochlears, 
Oppel,  to  P.  Studeri,  v.  Hauer,  whereas  one  single  species,  Ceratites  Vynsa,  is  the 
nearest  ally  to  Ceratites  seeianus,  v.  Mojs.,  from  the  Buchensteiner  Schichten,  that 
Is  to  any  from  the  zone  of  Frotrachyceras  Curionii,  which  follows  immediately 
above  the  IWf»orfo*»»-horizon. 

So  far  as  such  palseontologieal  analogies  may  be  permissible  in  correlating 
formations  geographically  so  widely  separated,  we  may  consider  the  main  nass  of 
the  Himalayan  Muschelkalk  to  be  an  equivalent  of  only  the  Upper  Alpine  Muschel- 
kalk of  the  Mediterranean  triassic  province.  The  horizon  of  Sibirites  Prahlada 
naturally  belongs  to  a  lower  stage,  which  follows  immediately  above  the  beds  with 
Ceratites  subrobmtus  and  corresponds  to  the  Alpine  Wcrfen-beds.  Thus  the  evi- 
dence  points  to  a  correlation  with  the  Lower  Alpine  Muschelkalk. 

Although  the  question  of  the  probable  age  of  the  Indian  Muscbelknlk-fauna 
seems  thus  to  be  easily  solved,  it  becomes  rather  complicated,  if  we  consider  its  rela- 
tion to  the  faunas  of  the  Himalayan  groups  of  upper- triassic  age,  which  follow 
higher  up. 

In  the  Central  Himalayas  of  Gurhwal  and  Kutnaon  the  Muschelkalk  is 
regularly  and  conformably  overlaid  by  a  mighty  system  of  limestones  and 
shales,  which  has  yielded  cephalopoda  of  the  Carman  and  Juvavic  stage.  In 
my  preliminary  notes  and  in  accordance  with  Qriesbach's  description  I  called  this 


sjstem    2W«a.beda»   A  somewhat  lower  cennalonnrl  h«.  t      u  ■ 
perhaps  be  rented  by  the  2W«£l  omSE^*  S™0' 
frontier)  in  Byans.    According  to  E  T  m^;        ,  f  P      (n"ar  the  Nepalce 
to  the  .no  of  ^;L«Eb«i  ^^ITCV?^^ 

in  finding  it  aovwhere  in  *Ka  n  ,  !  ^P^ition  in  1892  did  not  succeed 

I**  L^L'T  S£££?Jt££  *—  B;^«  - 

enough  to  trace  out  »»„n,l  .  ilundes.   I  was,  however,  fortunate 

shal  cliff  no ZZSL T^ZT^  f  "  "*  8*tti°n  °f  ^  S""- 

Onlyn  few  metres  in Jrne^Wcrfon J'  °f 
chite.  beds  of  the  M«bdE    The  £  7  'T^''  ab°VC  the  *I»o*  P,,. 
of  the  Muschelkalk  tt^jTSS  ^  "T"  ~ 

taxia.  with  the  J^J^^JJ^  *      *  " 

The  sequence  recalls  in  a  very  remarkable  manner  the  analogous  conditio™ 
which  preva,l,n  the  Keifling-and  Partnacb-dcvelopnicnt  of  the  AhTo  tZ Z 
also  in  the  Hallsiatt-develonment  nf  th*  «„i„i  P      Trias  and 

foil™.  *t  T  I  ,  °Pment  of  th*  Sakkammcrgut   Austria).   There  also 

font*.,  above  the  Muschelkalk,  the  zone  of  Truck**™  A-o*„  as  the  next  f7s- 
«life«>us  horizon ;  but  the  entire  Norian  stage  and  the  St.  Cassian-b-ds  are  it»l 

not  developed  at  al.  or  oolv  represent  by  deposits  extremely  small  in  thickZ 
and  very  poor  in  fossil*.'  ""wuwsi 

^Nonhcro  in  the  Himalayan  Trias  have  deposit*  of  Koriaa  or  Lower-Carnian  age 
been  met  W,th  between  the  Muschelkalk  and  the  2Wfo-bed..  In  the  sectionof 
the  Shalsh;il  cliff  the  topmost  P/ycAifM-beds  of  the  Muschelkalk  are  conformably 
overlaid  by  the  criaoid-limestone  with  the  ^«*.<fc..fauna,  the  most  intimate  struc- 
tural  and  hthological  continuity  existing  between  them.  Thus  the  question  arises, 
whether  there  is  indeed  no  palteontological  representation  of  the  Norian  stage  in 
tbe  Himalayan  Trias,  or  whether  the  Muschelkalk  in  the  Himalayas  may  contain 
also  some  Norian  elements  and  in  the  Indian  Triassic  province  may  comprise  the 
Norian  stage  together  with  the  Trittodotvs  hornon. 

The  relations  which  exist  between  the  faunas  of  the  Indian  and  the  Mediter- 
ranean Muschelkalk  are,  however,  not  favourable  to  an  affirmative  answer  to  this. 
Among  all  the  Cephalopoda  of  the  Himalayan  Muschelkalk  one  species  only, 
Ceralitea  I'yasa,  is  closely  alliod  to  an  Alpine  form  of  lower  Norian  age.  It  may 
bo  noticed  in  support  of  this  suggestion,  that  some  Himalayan  Meekoceratidt 
belonging  to  tlie  group  of  Meekocerat  Reut  tense  (31.  Khauikofi,  Oppcl,  31.  Kesava, 
etc.)  are  distinguished  by  a  richer  bracbyphyllic  ornamentation  of  their  sutures  than 
their  Alpine  allies. 

'  V«l*afig«.  Bpioetknu*.*  liber  die  C^h.lopodtufuiMn  der  Himdl.j^-Triu :  Sihg»W.  K»i».  UmL  d. 
Wi«.  Winn,  math.  uL  cL  iU.  CI.,  I.  Ab*b.  p.  874. 

•  E.  r.  UopiwriM,  Die  StUilittw  EotvicJdncg  dcr  Trit*  i  Siug»b«r.  Kii*.  A  Ltd.  d.  Win*  VTiwi  1SW  IW. 
CXLAbtt,.p.  777. 
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A  comparison  with  the  allied  forms  of  the  Arctic-Pacific  province  also  offers 
but  little  support  on  behalf  of  this  suggestion.  In  this  respect  the  most  important 
tW.JapatiU.  Sugrivo,  the  sutures  of  which  apocies  are  exactly  of  th.  same 
rather  advanced  type  of  development  as  those  in  Japonite,  ptan.phcatu,,  v.  Mo]*, 
£T£ geologicly  younger  Uiassic  beds  of  Japan.  Among 
piicaii  of  the  Pofarif  group,  there  are  several  species,  which  combuie  brachyphyl.c 
sutures  with  a  far  advanced  development  of  sculpture,  as  for  instance  Cerrtte 
Satcna,  C.  Voiti,  Oppel,  C.  Airavata.  No  further  conclusions  can  be  derived, 
however,  from  this  fact,  because  their  Arctic  ancestors  from  the  Spitibergcn 
Posidonomya  Limestone  belong  to  a  very  low  horizon  of  the  Muschelkalk. 

It  results  from  these  reflections,  that  there  is  little  to  support  the  suggestion 
that  representatives  of  Norian  types  exist  in  the  fauna  of  the  Indian  Muschelkalk. 
Our  present  knowledge  of  the  paltcontological  evidence  does  not  justify  o»  in 
eonsidcriog  the  Himalayan  Muschelkalk  as  a  homotaxial  equivalent  of  the  Muschel- 
kalk and  of  the  Norian  stage  of  the  Mediterranean  province.  But,  on  the  other  hand, 
there  remains  the  difficulty  of  explaining  the  absence,  in  the  Indian  Triassic  prov- 
ince, of  a  fauuistic  representative  of  the  entire  Norian  and  lower  Carnian  stage 
between  the  zones  of  Ceratitet  trinodmut  and  Trachycerat  Aonoidet. 

No  faunistic  relations  are  apparent  between  the  Himalayan  Muschelkalk  and 
the  triassic  beds  of  the  Salt-Bange  (Punjab).  Such  relations  are  confined  to 
the  lower  triassic  strata  of  the  Himalayas,  as  has  already  been  noticed  by  Waagen 
and  E.  v.  Mojsisovies.  A  fauna  analogous  to  that  of  the  Ceratitc-beds  in  the  Salt. 
Range  is  contained  in  the  Himalayan  deposits  between  the  Otocera»-beda  and  the 
horiw>n  of  Sibirite*  Prahlada,  distinguished  by  the  presence  of  Ceratit't  tub- 
robnatut,  v,  Mojs.,  one  of  the  leading  fossils  of  the  Siberian  Olenek-beds.' 

A  very  interesting  Triassic  fauna  was  discovered  by  L.  Loczy  north  of  the  great 
Buddhist  temple  of  Tchungtien  in  the  Kingctia-kiang  valley.1  Sandstones  and 
argillaceous  shales  yielded  the  following  fossils : — 

Myvphoria  elefaot,  Dirakor." 
„        cf.  eicnopsi,  Laube. 

cf.  tmrdiutulti,  Sehlotb. 
Uzo'cna   cf.  tubon'ate,  MiiiKt. 
J«wi'n»<  Miiftrmu. 

This  fauna  shows  the  greatest  affinity  with  the  German  Muschelkalk,  although 
Myophoria  e/.  cheaopvs  and  Loxonema  qf.  svbornata  point  to  the  Alpine  Trias. 

This  evidence,  however,  is  too  vague  to  permit  conclusions  to  be  formed  on  the 
relatisns  which  may  exist  between  these  deposit*  and  those  in  the  Himalayas. 

1  Hia  wbjvct  will  fa*  {urtbtr  ditaaiMd  in  ft.  1.  of  tl.it  wrin,  which  will  appear  later  oo. 
«  Dk,  wiawMckaftltcbeo  Krgdiohia*  in  Rci»  in  Gntm  Bel*  8t«cbroji  re  Oituitn  1877-lfSO.  Wi*i 
E.  Htil«U»»S,I.  B4..p.JJS. 
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pass  (n<«rI.pta,encamF,iD„!^uanrdP "  J.  *»  "e.gl.boarhood  of  tbo  Balchdhura 
feet)  in  Hand*  ;  they  form  -  Khni"  »  , Y  1  CUkichua  N°" 

lithologtel  character  tangly  rocnind  the  Ha  LtaU  f"*™  T',eir 

fro,H  t,,at  of  tbe  w^ »*"  2£££^ rock9' and 

lhesetr.ass.ccrafpi  which  were  most  carefully  studied  h^? 
1892  are  tho.  situated  near  the  peak  ChittZTJo I  fl nt  f  in 
province  of  Hund*.    Griesbach  h«  .  Jl     kn  1 (    '  m  tbe  Tibetan 

the  geo.og^l  fe^^  '  °< 

The  main  mass  of  the  top  of  Chitiehun  No.  I.  consists  of  *  whw 
crystalline  limestone,  alternating  with  layers  0  '    '  "T, 

stones  and  with  lenticular  intercalations  of  a  rod  crino idTZl!  V/"^  limC- 
cr  block  of  100  to  ,50  metres  in  height  which  ZZ 1  » ^  \h  "2 shaT 
winch  confute  the  base  of  the  who,e  range,  and  are  disturb  aid  tral^  t 
oruptive  rocks  m  common  with  the  Spiti  Shales  In  this  HnJ*  7 
W  of  brachiopods.cora.s  and  Bryol  h«  tn  ^TZ^j^ 
tnlobtes  and  ammonites  have  been  found.  Among  the  latter  is  a  ver7™  1  „° 
Sem-d  specmen  of  a  species  of  the  genus  Popanocera.  Hv»H   J  T  P?* 

rock  of  S,c,ly.    The  triloba*  are  represented  by  two  new  species  of  the  3 
PA Among  the  numerous  brachiopods.  the  genera  ProdJu>(P  !T 
£W* £/«  Mart    P.  fcW*,,  W  ,  P.  ,ra„0SM,  W.,  P^ri^^i 

Most  of  the  f0rms  are  jdentical  „  very  ^    ^  J  • 

P  oductus-L^tone.  of  the  Sa.t-Range.   Although  a  more'tLough  e,am  „t 

m Ition  f  ?  "T^  7*  bC  WSited  f°r'  to  f°rm  the  «-  of  -  Ge  - 
mmation of  ,ti  agl,  the  whole  character  of  the  fauna  is  such  a  one,  that  it  can  onlv 

PerZ T      '     ,etLCr  U  "  *°  18  iDt°  thC  bonifcrous  or  uTtl!e 

Besides  the  top  of  Chitichun  No.  I.,  which  forms  a  crag  of  undoubtedly  paheo- 

law,  p.  ,f  ^  **•*■*  N,t"  00  *•       1  Hi^-  -  *  w.  xxvr.  P,  1, 


103  HIMALAYAN  l'OSSlLS. 

toio  a»c,  numerous  other  muses  of  limestone  rise  from  tlie  Spiti-Shalcs  and  the 


igneous  rocks  associated  with  them,  in  the  shape  of  cliffs  or  crags,  or  are  imbedded 
in  the  younger  strata  in  the  shape  of  detached  blocks.  Some  of  these  crags  or 
blocks,  which  differ  greatly  in  size,  have  been  proved  by  their  fossil  contents  to 
bo  also  of  palffioioio  ago.  Two  other  crag*  to  the  north-east  of  Chitichun  No.  I. 
are  prohably  of  rhaetic  or  of  liassio  age.  In  three  instances  a  triassic  fauna  has 
been  met  with  in  small  detached  blocks  of  no  apparent  connection  with  tho  princi- 
pal mass  of  Chi tichun  No.  I.  These  three  crags  were  completely  surrounded  by 
8piti-Shales  and  of  proportionately  small  sue. 

The  first  find  consisted  of  only  a  few  blocks  and  is  situated  near  the  low  pass 
west  of  the  peak  Cliitichun  No.  I.  on  the  route  from  the  Kiogarh  Chaldu  Paw 
(17,440  feet)  to  Chitichuu  encamping  ground.  It  is  tho  same  block,  which  is 
mentioned  by  Griesbacb'  as  containing  numerous,  though  badly  preserved,  am- 
monias in  seotions.  As  later  examinations  have  proved,  these  ammonites  belong  to 
the  tria«8ie  genera  XenodUcm  and  Sionophyltitet. 

The  second  block  is  in  a  narrow  ravino  on  the  eastern  slope  of  Chitichuu 
No.  I,  to  the  west-north-west  of  Lochambelkichak  encamping  ground.    This  was 
discovered  by  Mr.  Middlemiss,  at  some  distance  from  the  crags  of  Chitichun  No.  I., 
and  is  completely  imhedded  in  Spiti-Shalcs.    I  am  obliged  to  lay.  special  stress 
on  the  fact,  that  this  block  is  entirely  separated  from  nil  the  palaeozoic  blocks  on 
the  same  hill-side  and  that  no  connection  between  them  could  be  observed,  as  in  a 
foot-note  added  by  Dr.  W.  King  to  Griesbach's  preliminary  description  (1.  c.  p.  25), 
it  has  been  suggested  that  the  cephalopoda  collected  by  Mr.  Middlemiss  in  these 
crags  were  found  in  the  same  beds,  aa  the  paltcozoic  fossils  mentioned  by  Griesbacb 
from  the  main  mass  of  the  Chitichun  limestone.    It  may  be  stated  once  more,  that 
the  fauna  of  this  small  crag  is  entirely  different  from  that  of  tho  top  mass  of  Chiti- 
chun No.  I.,  that  not  one  single  form  is  identical  in  the  two,  and  that  the  crags 
themselves  are  separated  by  the  crushed  and  disturbed  beds  of  the  Spiti- Shales 
which  surround  Mr.  Middlemiss'  crag  on  every  side  and  impart  to  it  the  character 
of  a  detached  block.   Mr.  Middlemiss'  crag  consists  of  only  a  small  number  of 
blocks,  of  a  red  or  red  and  white  coloured  limestone,  with  but  very  little  admixture 
of  argillaceous  material.    Occasional  layers  of  a  red  crinoid  limestone  are  seen  to 
be  intercalated.   It  is  especially  this  latter,  which  contains  many  cephalopoda, 
gastropods  and  bivalves.  Among  the  gastropods  and  bivalves  only  very  small  forms 
are  found.   Among  the  cephalopoda  species  of  rather  small  size  pravail,  although 
large  ones  are  not  totally  absent.  The  state  of  preservation  of  tho  specimens  is  as  a 
rule  an  excellent  one.    Whereas  in  the  region  of  tho  normal  development  of  the 
Himalayan  Trias  individuals  with  preserved  shell  are  but  exceptionally  met  with, — 
in  the  upper-triassic  deposits  this  is  oven  muoh  more  tho  ease  than  in  the  Muschel- 
kalk,— they  are  very  common  in  the  triassic  deposits  of  this  locality.  Complete 
specimens,  howevor,  are  rather  rare,  and  some  blocks  consist  almost  entirely  of 
crushed  shells  only. 

I  discovered  a  third  triassic  crag  north  of  Lochambelkichak  encamping  ground, 

'i.e.f.ia. 


CHITICHUN  CEPHALOPODA. 


103 


and  near  the  pass  which  leads  into  the  valley  of  the  Chaldu  Hirer.  It  also  contain* 
several  blocks  formed  of  lumnchellee  of  X*wdi*etu  and  Monophyllitet. 

The  cephalopoda,  described  in  the  following  pages,  have  been  collected,  almost 
without  exception,  at  the  second  of  the  three  above-mentioned  localities  (west-north, 
west  of  Lpchambelkichnk  encamping  ground).  The  foeeiliferous  blocks  of  this 
small  crag  have  been  almost  completely  cleared  of  their  fos«l  remains  by  Mr.  Mid- 
dleroiss  and  rryself  during  our  repeated  excursions. 

In  the  following  pages  I  describe  the  cephalopoda  of  this  collection  :— 


1.  AMMONEA. 
A.  AMMONEA  TRACE  YOSTKACA. 
Family:  CEIUTITID.fi. 
Sub-family :  DINARITIN^E. 
Sub-genus:  DANUBITES,  E.  v.  Mojdsovics. 
1.  Dan-mutes  Kaxsa.  dov.  sp.  PI.  XXIX ,  fig.  1. 


In  tbo  fauna  of  the  triassic  crags  of  Chitichun  the  sub-genus  Da»ubU«t  is  repre- 
sen  tod  by  two  typical  forms,  distinguished  by  slowly  increasing,  but  very  slightly 
overlapping  volutions,  by  simple,  straight  ribs,  confined  to  the  lateral  parts,  aud 
the  absence  of  any  sculpture  in  the  siphonal  area. 

One  of  these  two  forms,  H.  Kama,  has  a  remarkable  resemblance  to  D.  JVa«« 
manni,  E.  v.  Mojs.,  from  the  Trias  of  Japan.1  The  general  shape  of  these  two 
species  is  almost  identical ;  the  umbilical  suture  passes  inside  the  siphonal  saddle  oF 
the  next  inner  whorl.  The  whorls  are  higher  than  thick,  and  have  moderately 
convex  «des,  which  pass  gradually  into  the  rounded  umbilical  margin  and  into  the 
likewise  rounded  siphonal  area. 

The  lateral  parts  aro  covered  with  numerous,  single,  radial  ribs,  which  become 
obsolete  both  towards  the  umbilical  margin  and  the  siphoual  area.  None  of  the  ribs 
reach  the  umbilical  suture.  The  sculpture  does  not  correspond  on  both  Bides  and 
is  completely  interrupted  on  the  siphonal  side,  which  remains  smooth,  llibs  and 
intercostal  depressions  arc  of  nearly  equal  width,  as  in  D.  Naumanni.  The  number 
of  ribs  which  occur  on  the  last,  entirely  chambered  volution,  is  3i>  (whereas  there 
are  about  50  in  D.  Araiimanni). 

Suture*. — The  septa  are  very  distant,  as  in  D.  Naumanni  or  in  the  Mediterra- 
nean group  of  B.  Jloriaui,  v.  Mojs.  The  arrangement  of  the  lobe-line  likewise 
reminds  of  Z>.  Naumanni.   The  lobes  are  deep  and  comparatively  narrow,  the 

'  UetortiBifltjiiMiiehtTriMfMilifn,  lt*iuis«  »r  fr!ioontolo|ric  OMfcrreiuh-Crg»m»  and  dot  OrieoU. 
heno^btn  »on  K.  r.  Al.ywor*.  uml  il.  N.um.jr,  Vol.  VIL    Wjoo  1SS«.  T»f.  II,  fig-.  I.  p.  1S». 


DimenMieat. 
I)Uri*1«t  of  the  »hcll 
lltighl  of  the   color  whorl 
Thicknew  of  tkc  ,. 
Dinmitat  cf  the  onilxlicm. 
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saddles  are  high  and  slender.  81ightly  incised  indentations  affect  the  marginal 
walls  of  the  principal  taddlos  up  to  the  middle  of  their  height.  Tho  upper  portion 
of  the  saddles  is  entire.  In  this  respect  the  two  species  are  in  almost  the  same 
stage  of  development. 

The  lobes  are  provided  with  deep,  strong  digitations  at  their  base.  The  prin- 
cipal lateral  lol*  is  the  deepest  and  contrasts  remarkably  with  tho  extremely  short 
siphocal  lobe,  divided  by  a  low  siphonal  tubercle.  One  bifid  auxiliary  lobe  outside 
the  umbilical  suture.  The  principal  lateral  saddle  ia  higher  than  the  siphonsi 
saddle,  whereas  exactly  the  reverse  is  tho  case  in  D.  Naumanni. 

Number  of  tpeciment  examined. — One. 

2.  Dancbitks  Aiibika  nov.  sp.  PL  XXIX.,  fig.  2. 

Dim*  •Wo»r. 

l)iiu*U)r    th«  fthtlt       ..........  43  mm.  , 

Height  of  th«  o<at»r  ■  korl   18  „ 

Thu-knw  cf  tl.e   1*'5„ 

Di»m«t«r  «f  tb«  uinlitliettt   18  „ 

This  species  is  represented  by  only  a  single  specimen,  entirely  chambered.  It 
differs  from  Danubitet  Kama  in  its  general  shape  by  more  slowly  increasing  and 
also  thicker  volutions,  and  a  more  flatly  curved  siphonal  area.  The  latter  is  sepa- 
rated from  the  comparatively  flat  lateral  parts  by  a  rounded  edge.  A  low  but  per- 
pendicular  inner  wall  borders  the  rounded  umbilical  margin. 

The  charaotcr  of  sculpture  is  identical  with  that  of  the  last-mentioned  species. 
In  oncbalf  ot  the  penulttmato  whorl  about  20  ribs  may  be  counted.  The  ribs 
broaden  out  towards  the  siphonal  margin,  and  there  gradually  disappear. 

In  the  inner  volutions  several  transitional  margins  of  apertures  are  visible 
They  intersect  the  ribs  in  the  form  ot  a  sweeping  curve  well  turned  backwards 
which  is  followed  by  a  forward-turned,  small  process  near  the  umbilical  margin. 

Sutures. — The  natural  line  differs  remarkably  from  that  in  Ji.  Kattta  and 
recalls  much  more  the  sutures  peculiar  to  the  Mediterranean  group  of  D.flvriani. 
Tho  contrast  between  the  high,  elongated,  siphonal  saddle  and  the  low,  flat 
lateral  saddles  is  most  striking.  Two  broad  lateral  lubos,  provided  with  sharp- 
ly pointed,  proportionately  strong  indentations  at  their  base.  The  principal  lateral 
lobe  is  the  deepest.  Ihe  short,  broad  siphonal  lobe  is  serrated  at  its  base.  In  tbe 
outer  volution  when  reaching  a  height  of  35™''-  tho  first  auxiliary  lobe  appears 
outside  the  umbilical  suture. 

X umber  of  tprcimm*  examined.— One. 

Family:  TROPlTll'X. 
Genus:  81 BI RITES  E.  v.  MojsLsovics. 
Sibiritks  Pamdxa.  nov.  sp.  PL  XXIX.,  fig.  8. 

Di«m«t»r  of  (lie  thf.ll  ST  ouii. 

tlrigbt  of  tlio  outfr  whorl  10  „ 
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-tu.es,  in  8pite  of7«;^^5^7  ^"-gement  of  Iho 
congeneric  forms,  hitherto  de^riC.T  ?!  „  W  Wl"ch  CXi8t  betwcen  il  ™d  the 
inces.  '°  deS°nbcd  fr0In  the  Mediterranean  M(l  Arctic-Pacific  prov! 

umbilical  margin  i,  rounded  1   !  In  the  inner  volutions  the 

the  outer  .hori.  L^ir  h?  •  hf3  tbert8ider  b  «"  «  * 

separated  from  the  side*    Tb/d,  ITa        F         P"t  '*  hkewise  distinctly 

termination  of  the  body  ch  n  ber    ^2^*  "eto*'L,r  near  the  po^rior 

The  8„u)llturo  CODsi$ts  of  nunjeroug> 
cross  the  siphonal  area  without  bifurcating    Tn  *  .i.         ;  .  >em 

place  near  the  siphonal  margin  The  wo  n  J  .  -  ™  a  b,£urcation  takes 
one  sirMe  later*  rib  a^™        , ,        ,  '  onSinati,1&  8t  the  bifurcation  of 

one  sirye  lateral  nb,  are  considerably  weaker  and  narrower  than  the  ordinal  Th  J 

The  whorls  overlap  each  other  exactly  down  to  the  bifurcation  of  the  ribs  and 
in  the  inner  volutions  only  the  simple,  radial  sculpture  is  visible.  In  ,ho  £  vl'Z 
two.th,rds  of  which  belongs  to  the  bodychambcr,  there  are  28  radial  rite 

In  the  penultimate  whorl  two  transitional  mouth-bonlers  are  seen.    In  these 
mouth-borders  one  large  backward-turned  convexity  coincides  wi.h  the  middle  por 

T  ?  aS"  "! '  ! ^  t,'°  Um,,i,i0ftl  aDd  Sil,h0nQi  ™rS™  direction" 
which  differs  from  the  normal  sculpture,  is  curved  forward. 

S«/«r,,.-The  arrangement  of  the  sutural  line  is  the  same  as  in  the  congeneric 
spec.es  from  he  Arct.cPacific  province.    Thesiphonal  lobe  terminal  in  two  points 
and  ,s  divided  by  a  short  siphonal  tubercle.    It  stands  only  a  little  higher  than  the 
principal  lateral  lobe.    The  latter  is  provided  with  distinct  indentations  which  may 
even  be  noticed  without  the  help  of  a  magnifying  glass.   It  coincides  with  the 
bifurcation  of  the  ribs.    The  second  lateral  lobe  is  at  the  same  level  as  the  siphonal 
lobe  and  a  little  outside  the  rounded  umbilical  margin.    The  principal  lateral  saddle 
is  comparatively  high  and  slender  and  resembles  the  siphonal  saddle  in  this  respect 
The  two  saddles  are  perfectly  entire.   Tho  second  lateral  saddle  is  broad  and  flat. 
There  are  only  two  lateral  but  no  auxiliary  lobes.   The  figure  (fig.  3o.)  must 
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be  corrected  u  this  respect,  as  the  second  lateral  saddle  reaches  to  the  umbilical 
sutures,  without  the  intervention  of  any  further  lobe. 
Number  of  specimens  examined.— One 


B. — AXIMONEA  LEIOSTRACA. 
Family  :  PISSACOCERtTlDM. 
8ub-family  :  LYTOCKRAT1N.E. 
Genus:  MONOPHYLLITES  E.  v.  Mojsisovics. 
This  genus  plays  a  considerable  part  in  the  Trias  of  Ohitichun,  but  it  has  a*  yot 
not  been  found  in  the  Himalayan  Muschelkalk  of  the  main  region.    There  are  alto- 
(tether  six  species  in  the  collection  from  this  locality.    Three  of  them  belong  to  Hie 
European  group  of  Monop^llites  Sue™  v.  Moj*.,  whilst  an  equal  number  are  forms 
of  the  group  of  MonophyUiles  *ph*rophyllu»  v.  Hauer. 

Group  of  MONOPHYLLITES  SUE8SI  v.  Mojs.' 


1.  MONOFUYLLHBS  l'lUDYUMNA  nor.  sp.  PI.  XXXI,  fig.  3,  *. 

I.  II. 

Dixntiomt. 

(fig.  3).         (fig.  •»). 

Dilimrtor  of  iht  »kcll  

13  mm.      46  ram. 

H«tg*it  of  tka  outer  whorl  

135 .,          8  „ 

Tticlnew  of  the  

.      10   „          9  . 

This  species  may  be  looked  upon  as  the  type  of  the  Indian  representatives  of  the 
Mediterranean  group  of  M.  Sueiri  v.  Mojs.,  to  which  form  it  is  closely  allied,  but 
distinguished  from  it  by  its  smooth  shell  and  its  comparatively  simple  sutures. 

It  is  quite  as  evolute  as  the  European  species  and  overlaps  not  more  than  the 
siphons!  part  of  the  preceding  whorl.  Corresponding  to  a  diameter  of  80  mm.,  the 
outer  whorl  is  of  equal  height  and  thickness,  hut  in  later  stages  of  growth  the  height 
of  the  volution  increases  more  rapidly.  The  siphonal  area  and  the  umbilical  margin 
are  evenly  rounded  and  pass  gradually  into  the  Bides. 

The  surface  of  the  shell  is  almost  smooth  and  exhibits  as  a  rule  only  very  deli- 
cate strise  of  growth  near  tbo  umbilical  margin.  These  stri©  are  not  nearly  so 
well  and  distinctly  shown  as  in  the  group  of  M.  tphaerophyllut. 

In  some  specimens,  periodical  exterior  fimbria:  have  been  noticed.  They  are 
in  the  shape  of  prominent  fringed  ribs  as  in  the  genus  Lytocerm,  and  occur  more 
frequently  in  the  two  outer  whorls  at  certain  intervals  whilst  they  ore  rarer  in  the 
inner  volutions.  The  specimen,  figured  PI.  XXXI,  fig.  8,  possesses  8  of  these  nar- 
row, radially  directed  fimbriae  in  the  last,  and  1  in  the  penultimate  volution.  The 
nmbrias  are  most  prominent  near  the  siphonal  margin,  where  they  are  bordered  oh 
eaeh  side  by  a  sharp  edge. 

•  B.  ..  Vo„^.,.,,  Di.  CpUlopod^dT  M«li»*™«a  Tri-pro™.  Abh.  k.t  Q«l.  lUdehunrt.  11  LXUX. 
i;  4,  p.  IU5. 
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a  disti»°%  develop^  ttwTaterTlow"^  ?  *  W' butdiffop  »  »»™g 
mont  than  fa  if.  /„m-  which^^Vt  J  ™  "  *  Bt,n  W  "«*»  «*  develop! 
known  fa  the  Mediterranean  trk  H"  the  S™P^  *pe  of  the  genus  hitherto 
entire  and  enlarged  above.  Atthe  K',,  m»DOPMic  saddles  are  narrow, 
principal  lateral  saddle  i,  a  sfagle  a„d  v  rV  J  H  "ST  ^  "  -  °f  «- 
lobes  are  each  provided  with  tbS  sT™„le  inT  f  r^"00-  The  two  first  lateral 
'one  »  aW  a9  deep  as  the  J^ffi"^  "        ^  ^ 

in  the  specimen  figured  PI  ytyt  a,,  o 
forms  part  of  the  bedchamber .         '  %  '  "^"-H'  <*  the  last  volution 

■iV».»6*r  oftpeomens  exanuned-8ix. 

MoNOP H YI.LITE8  Co^ch,  nov.  sp.  PI.  XXX,  fig.  7>  P1.  XXXI,  fig.  !,  2. 
Dimeaiioiu.  j 
m.m.t«rolth«.Ml  .  (PI.  XXX.  f.  7).  (PI.  XX XL  t  S). 

H*K*iW«te»w'     .'.'*'*     "n"n-  »»». 

Thicknweofti.    „      „  •       •       •        13   ,.  6 

 «0  .  U  „ 

This  is  by  far  the  most  common  species  among  the  Indian  J/™„„a  n;  ^ 

«ng  volution,  Already  Jf.  ^ I.  dit^t  in  tli^^T^^^ 
eoagencne  species  of  the  Mediterranean  Trias,  but  rema^l  Z  ^ 
present  form.    The  specimen  figured  in  PI  XXXT  fi  JTt  ,   .beh,nd  the 

the  clearly  marked  emhrJLi  ™n  ,      '   g"  '    8  mne  voluti<>™  Asides 

in  a  nf  J  c  7  com,P°ndlnK  ,0  a  diameter  of  23  mm.,  whereas 

Zi:i~L*: Sue"" Wlih  a  dUmeter  of  28  mm" E- *      — « 

sipbonal  Tarttf  JT  "T4  higher  than  broad  and  overlap  only  the 

2,7,        l-  m  P       ,D&  V°1Uti0D-   ^  5idM  are         CU™1  ^dually 
pass  ,oto  the  highly  rounded  siphonal  area.    The  umbilical  margin  is  funded 
the  5hell  perfectly  smooth.  8  rounaea, 

Neither  fimbria)  nor  varices  (interior  laminae  of  the  shell)  have  been  noticed 
in  any  of  the  specimens. 

The  figured  specimens  are  entirely  chambered, 
n  i  S1*™'-*3***  iden««al  with  those  of  M.  Pradyumna.    Three  lateral  lobes. 
Only  at  the  base  of  the  siphonal  saddle  one  small  indentation  on  each  side.  The 
ajpnonal  lobe  terminates  in  two  deep  points  and  is  divided  by  a  high  siphonal  tubercle. 

Number  of  tpecinunt  examined.— Twenty-one. 

3.  MONOPHYLUTES  PlTAMAHA  UOV.  Sp.  PI.  XXXI,  fig.  5,  7,  8. 
Dimtmtim. 

DiMwUr  of  U>«  »b«U   „ 
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This  species  is  closely  allied  to  JU.  Fradyumna  as  regards  inTolution,  but  differs 
from  it  by  Tery  flat,  compressed  and  high  whorls,  and  also  by  showing  some  traces  of 
transverse  folds  on  the  outer  volutions.  These  broad,  Hat  folds  cover  the  lower  por- 
tion  of  the  sides  only,  and  are  slightly  curved  backwards.  Tiiey  vary  much  in 
strength  and  appear  at  different  stages  of  growth  in  different  individuals.  In  the 
figured  specimen  fig.  7,  the  two  sides  of  the  shell  are  even  perfectly  asymme- 
trical and  their  sculpture  is  completely  different. 

The  two  flgured  specimens  are  entirely  chambered. 

Sutures.— Almost  identical  with  those  of  St.  Fradyumna,  The  monophyllic 
shape  of  the  saddles  is  especially  well  marked,  in  the  siphonal  saddle  which  is 
provided  at  its  base  with  a  short  indentation  on  eaoh  side. 

Number  of  specimen*  examined.— Seven. 


B.  Qrovt  of  MONOPHYLLITES  SPH^ROPHTLLUS,  t.  Hauer. 
4.  (1)  Monophyllites  Haba  nov.  sp.  PI.  XXXI.,  fig.  9. 


■■*■»■•••       .61  mm* 

Heljtbt  of  th»  outer  *b«l  81 

TbicicutM  of  tbo     ,  lg 

DUDHteraftb.mbilk.il  i8  „ 

This  species  is  very  closely  allied  to  the  Mediterranean  M.  tpkceropkyllut,  v. 
Hauer,1  not  only  in  general  shape,  but  also  in  involution  and  sculpture.  But  the 
shape  of  serration  of  the  sutural  line  constitutes  an  essential  difference.  Tins  is 
still  simpler  in  the  Indian  form  than  in  M.  ipbvrophyllu*,  which  may  be  considered 
to  be  the  oldest  hitherto  known  member  of  a  group  of  forms  which  continue  through 
the  whole  of  the  Mediterranean  Trias,  from  the  Muschelkalk  to  the  zone  of  Trachy 
cerai  Aonoidei. 

The  high,  compressed  whorls,  which  overlap  the  siphonal  area  onlv,  have  very 
flaUy  curved  lateral  parts  and  a  moderately  rounded  siphonal  area,  which  is 
disbnctly  separated  from  the  sides  by  a  steeply  rounded  siphonal  edge.  The 
umbi heal  margm  slopes  suddenly  towards  the  perpendicular  umbilical  wall.  The 
umbilicus  is  deep  and  stair-like. 

The  lateral  parU  are  covered  with  numerous,  narrow,  faintly  marked  radial 
folds,  winch  pass  acres,  the  siphonal  area,  although  considerably  weakened.  T^ey 
are  not  merely  confined  to  the  0,tracw*  of  the  shell  like  the  Lmerous  delicate, 

£^1^^'  ^  bC  "°tk"d  a,8°  °*  tbe  «*  tbe  cast  The 

ion  of  the!  /I^  PTVCd  ^  °Uter  V0luti0D8  uf  tbis  direc 
llllv  TaJZ  <  I  Cn,wded  ,tri"  °f  ^owth  ha*  not  ascertained  com- 
plctely.   A  deeded  forward-bent  curve  in  the  siphonal  area,  as  in  M.  tphvropkyllu*. 

*"  M*dlt*n"en  Tn-pron-x  TV.  UCIIJ.  if.  1.3,  p.  see. 
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is  not  risible.    On  the  contrary,  they  pass  radially  across  the  sides  and  across  the 
siphonal  area  and  parallel  to  the  faint  transverse  plications. 
Both  specimens  are  entirely  chambered. 

Suiurei,.— Differ  from  the  sutures  of  M.  spharophpl/us  by  a  less  rich  orna- 
mentation principally  and  by  the  absence  of  a  third  lateral'saddlc.  The  third 
lateral  lobe  is  in  the  position  of  a  large  much  drawn-out  umbilical  lobe.  The  nar- 
row, bifid  siphonal  lobe  is  divided  by  a  high  siphonal  tubercle.  The  principal 
lateral  lobe  is  much  deeper.  The  denticulations  on  the  outer  margins  of  the  two 
principal  lateral  lobes,  adjoining  the  base  of  the  preceding  saddles,  are  consider- 
ably less  individualised  than  in  M.  tpharophyllua.  The  saddles  themselves  are 
consequently  less  slender  and  less  deeply  laced  at  their  base.  The  serration  of  the 
base  of  the  principal  lateral  lobe  is  identical  in  both  species.  The  siphonal  saddle 
terminates  in  one  broad,  circular  foliation.  The  principal  lateral  saddle  is  higher, 
the  second  lower  than  the  siphonal  saddle.  Both  form  long  drawn-out  foliations 
rounded  above. 

Number  of  specimens  examined. — Two. 

Jiemark».—An  undescribed  species  from  the  Russian  Island  (Eastern  Siberia) 
is  very  closely  allied  to  M.  Eara  as  regards  the  development  of  its  suturallinc.  It 
belongs  to  a  collection  of  triassic  cephalopoda  from  Eastern  Siberia  which  Oberberg- 
rath  E.  v.  Mojsisovics  has  entrusted  to  me  for  description.  This  Siberian  Mono- 
phyllitet  has  also  two  lateral  saddles  only,  and  the  third  lateral  lobe  assumes  the 
shape  of  an  umbilical  lobe,  which  cannot  be  divided  any  further. 

6.  (2)  Monophvllites  KiifGl  nov  sp.  PL  XXXI,  fig.  10. 


Zhmrntum*. 

Diameter  of  the  •hwl]   47  mm. 

Height  of  th.   oatcr  whorl   SI  „ 

ThickiMMft  of  lite     lf      ...........  12  M 

Di.BKt.rr  of  the  umbilici..   23  .. 

H.i*bt»f  thowtoflintlwrl.c.or  it.  gmt«t  »i.Un»tion     ....  16  ,. 

Thick..*..  of  the  whorl  In  the  pltoe  of  iu  „         „  ....  II  .. 

CorrapomlinR  iliain^tor  of  the  dint)   43  „ 

CorrMpondiog  liiaiwtor  of  th»  umbilical   17  „ 


This  form  is  very  closely  allied  to  If.  Eara,  but  differs  therefrom  by  its  obli- 
quely elliptical  outlino,  by  more  compressed  whorls,  and  by  a  narrow,  high  but 
rounded  siphonal  area.  The  latter  gradually  passes  into  the  flatly  curved  lateral 
parts.   The  umbilicus  is  shallower  than  in  M.  Eara. 

8culpture  and  sutures  are  almost  perfectly  identical  in  the  two  species. 

This  type  is  represented  by  u  single  specimen,  one  half  of  the  outer  whorl  of 
which  is  part  of  the  body-chamber. 

0.  (3)  MOKOPHTLLITBS  NOV.  8P.  DfD.  PL  XXXI.  fig.  6. 

The  figured  fragment  belongs  to  a  species,  which  is  probably  closely  allM  to 
Jf.  Eara  but  is  distinguished  by  its  sutures,  which  exhibit  a  more  advanced  stage 


no  HIMALAYAN  JTOSSILS. 

of  development.  The  two  first  lateral  saddle*  arc  more  slender,  remarkably  contract- 
ed at  their  base,  and  provided,  each  one,  with  a  distinct  indentation  on  their  inner 
margins.  The  fragmentary  state  of  the  specimen  did  not  reveal  the  presence  of  a 
third  lateral  saddle. 

Part  of  the  she^l  is  preserved  in  the  siphonal  area.  As  it  is  covered  with  numer- 
ous densely  crowded  and  very  delicate  lines  of  growth,  it  seems  beyond  doubt  that 
this  fragment  belongs  to  the  group  of  MonopMUte*  tplucrophyUiu.  The  frag- 
mentary inner  volution  is  covered  with  numerous,  faint,  radial  plications. 

Sub-family  FIYCHITIN M. 


Genus:  XENOUISCU8,  Waagen. 

The  genuB  Jenodiar.ua,  distinguished  from  Gyronitet  Waagen  (synonymous 
with  Opkicerai,  Griesbach)  by  its  long  body-chamber,  has  two  representatives  in  the 
fauna  of  the  triassio  limestones  of  Chitichun.  Both  belong  to  a  muoh  more 
advanced  stage  of  development,  than  all  hitherto  known  forms  of  this  genus  from 
the  Indian  and  Arctic-Pacific  provinces.  One  of  them  is  distinguished  by  cera- 
titio  sutures,  in  which  the  marginal  walls  of  the  saddles  are  serrated  up  to  the 
middle  of  their  height,  whereas  in  the  congeneric  species  of  the  Himalayan  Lower 
Trias  the  lobes  are  denticulated  only  at  their  base.  The  second  Bpecies,  of  which 
unfortunately  only  a  fragment  has  been  found,  recalls  the  genus  Gymnitea 
in  the  character  of  its  sculpture. 


1.  Xenodisctts  Middlbsiissi  nov.  sp.  PI.  XXX,  fig.  6. 

Dimdntiiim. 

DmouUt  of  tfa«  ibett   ...  55  mm 

Height  of  tlii   ratnr  whorl   18  „ 

ThkknMi  of  the     „  g  u 

DiAloeler  of  tbe  umbilicus   24  i. 

This  species  has  a  very  flat,  disooidal  shell,  with  numerous,  slowly  increasing 
whorls.  In  this  respect  it  can  only  be  compared  among  the  congeneric  species  of 
the  lower  Trias,  with  Xenoditoiu  dtmtiim  Oppel.'  But  it  differs  therefrom  by 
more  compressed  volutions  and  by  higher  whorls.  All  the  rest  of  the  Indian  or 
Siberian  species  of  Xenoditcu*  are  characterised  by  more  rapidly  inorcasiog  volutions. 

The  lateral  ports  are  flat  and  aplanate.  The  narrow,  rounded  siphonal  area  is 
more  or  less  distinctly  separated  from  the  sides  by  an  obtuse  edge.  The  sides  slope 
flatly  convex  to  the  shallow  umbilicus. 

8urface  of  the  shell  smooth,  partly  interrupted  by  very  faint  and  indistinct 
radial  plications. 


ii«wSiSgti^,,iiiiL  iw5,  pi  86,  "8'  '*  *■ m  k  *•  k°"",r'    wh*tw  tui  w 
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^^z^^t;r  t* to  th°  ***** 

ru  the  inner  margin  0f  tTCna  S^^**  ^"J?"*  ^ 

Sipbonal  lobe  short,  only  half  as  deen  a«  ,^       «««*edi»g  volution. 

•Ith  a  high  siphona  tobLle    LoZ  Z  ^  ^  "d  PP°vided 

The  seld  lateral  Jdle  £^  £  ^ZZnZT'nT"  °* 

*Wch  affect  the  marginal  wall,  0f  £  Tddle^p  tSTe  Id!  ^ 
-her  are  especially  well  developed  at  the  ^^Z^  ^  T"  Mf  * 
principal  lateral  saddle.    Second  ktml  ^ fa  Sw^  £ V?   "    ^  °f  ^ 
bili,»l  lobe,  with  twodeep  point,  near  J  inner  M?*'  Um- 


2.  Xenodiscus  kov.  sr.  ind.  PL  XXX.,  fig.  4, 
The  frngment.-body-chamber  and  part  of  the  nerw,H.m,*»  -1    ,    ,  , 
to  a  highly  inking  for,,  the  sculpture  of  ^Z^^TZ 
ro  he  genus  ^„ta,f  which  fa  most  probably  descended  fl  S^diLTZ 
only  spe,leS  of  Aenoducu,  with  a  similar  sculpture,  X  «f«l*«  B.  I.^E. 
long  tubercle  spirally  protracted  and  arranged  along  the  aharply  edg  d  1  pLo^a 
margin,  corresponding  to  an  equal  number  of  faint,  broad  radiai  plicafb  J  w.Th 
completely  die  out  near  the  umbilical  margin.    But  where^  ^t^e^ut 
^ulpture  is  as  a  rule  confined  to  tbe  lower  portion  of  the  side.,  in  X.  L  oll  tte 
lower  part  of  the  sides  is  smooth  and  tbe  sculpture  most  distinct  betweT  th! 
m.ddle  of  the  lateral  parts  and  the  siphonal  margin.  th° 
In  this  fragment,  however,  the  sculpture  agrees  almost  perfectly  with  that  of 

wf  TT\     T™  °PPf  bl  °ad'  which  arl  ben t  orn 

what  backward,  appear  along  the  middle  of  "the  sides  in  the  shape  of  nromin  ™  s 

arranged  along  an  elevated  spiral  line.  The  transverse  plications  JiZru^ 
by  shallow  rounded  depressions  and  become  obsolete  before  reaching  the  umbilici 
margin,  whereas  the  spiral  elevation  is  continuous,  or  ridge-like 

The  surface  of  the  shell  is  covered  with  strongly  developed  lines  of  growth 
which  become  mdistinct  in  the  upper  portion  of  tbe  sides,  where  they  describe  * 
slight,  falciform  curve. 

This  form,  like  X  MiddUmim,  is  characterised  by  rather  slowlv  increasing 
volutions,  and  by  a  wide  and  open  umbilicu,.  The  whorls  are  compressed  and  hi-h" 
lo  a  height  of  the  aperture  of  36  mm.  corresponds  a  thickness  of  15  mm  The 
sides  are  flatly  convex  and  pass  gradually  into  the  rounded  siphonal  area.  The 
greatest  thickness  of  the  outer  whorl  coincides  with  tbe  middle  of  the  lateral  parts 
The  umbilical  margin  is  marked  by  an  obtuse  edge  and  separated  from  the  umbilical 
suture  by  a  low,  perpendicular  inner  wall. 

Suture$.— The  rather  unfavourable  state  of  preservation  permits  onlv  a  generic 


%  11,  p.';**"*'"  Tr","t'B*n '      w  Imf-  ic*  *• dc  s'-  "w*-*         w  xkiii,  im  n  xi. 
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identification.  The  siphonal  saddle  is  remarkably  large.  The  second  lateral  saddle 
is  nearly  aa  high  as  the  principal  one.  The  lobes  are  hroad  and,  so  far  as  can  be  as 
certained,  provided  with  deep  dictations  at  their  base.  There  seems  to  be  only  one 
single  auxiliary  lobe. 

dumber  of  tpeciment  examined.— One. 

Genus  GYMNITES.  E.v.  Mojsisovica, 
Gtmnites  Ugra  nov.  sp.  PL  XXX.,  fig.  6. 

DiararilJi*. 

Pianutcr  of  tb»  sbrll .   ft)  turn. 

11  light  of   Ike  rain  whorl  ...    24  „ 

ThicltDn*  of  Ui.   12  „ 

lH.mtter  of  the  nuabSicu.     .   23  ,. 

This  species  is  one  of  the  most  interesting  forms  io  the  small  fauna  of  the 
Triassic  limestones  of  ChitichuD,  because  it  represents  the  oldest  type  hitherto  known 
of  the  genus  Gymniles,  the  sutural  line  of  which  is  still  in  a  very  low  stage  of  deve- 
lopment and  has  only  just  passed  from  the  2>i»&</i»c«s-stage  into  that  of  Gymnitet. 

It  reenlls  in  general  shape  and  involution  Oymnite*  inculttis  Beyrich1  among 
the  European,  and  of  G.  Patanta*ena  among  the  Indian  congeneric  species.  The 
numerous,  slowly  increasing  volutions,  which  overlap  each  other  to  one  half  of  their 
height,  are  compressed  and  bordered  by  almost  flat  lateral  parts.  The  narrow  and 
rounded  sipbonal  area  passes  gradually  into  the  sides.  An  obtuse  edge  marks  the 
umbilical  margin,  from  which  a  short  but  steep  inner  wall  slopes  towards  the  um- 
bilical suture. 

The  sculpture  consists  on  the  inner  volutions  of  broad,  transverse  plications, 
which  arc  almost  as  broad  as  the  intervening  depressions ;  they  are  narrower  and 
less  distinctly  shown  on  the  last  whorl.  Along  the  centre  of  the  sides,  a  series  of 
tuhercular  prominences,—  the  terminations  of  the  folds, — appear  as  a  chain  or  raised 
band. 

Sutures.— In  the  figured  specimen,  which  consists  almost  entirely  of  air- 
chambers,  the  vertical  projection  of  the  outline  of  the  penultimate  volution  touches 
the  inner  margin  of  the  second  lateral  saddle.  The  short  siphonal  lobe  is  divided 
by  a  broad  pyramidal  siphonal  tubercle,  the  height  of  which  nearly  equals  that  of 
the  siphonal  saddle.   The  principal  lateral  lobe  is  the  deepest. 

The  ramification  of  the  lobes  and  saddles  is  not  so  far  advanced  as  in  the  young 
individuals  of  G.  ineultm,  figured  by  E.  v.  Mojsisovics.'  The  saddles  are  doli- 
chopbyllic,  and  at  the  top  of  the  siphonal  saddle  a  deeper  incised,  rounded  branch 
starts  from  the  outer  margin.  This  is  the  only  trace  of  a  more  advanced  ramifi- 
cation in  the  broad  saddles.  The  lobes  are  provided  with  deep  digitalions  at  their 
base,  which,  however,  are  simpler  than  in  the  young  specimens  of  G.  incultut.  In 

PL  LtV,  ^SSr"  **  C^"al"  *  WP'"i"  '  .  w.  X. 

•  L  c.  Tif.  UV.  Sj.  3c. 
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the  latter,  every  single  dictation  is  already  denticulated,  when  corresponding  to  a 
height  of  the  outer  whorl  of  9  ■". 

The  arrangement  of  the  auxiliary  lobes  is  very  characteristic.  The  second 
lateral  saddle  is  perfectly  individualised  and  followed  by  a  deep  incision,  which  marks 
the  first  auxiliary  lobe.  The  two  next  larger  branches  slope  obliquely  towards  the 
umbilical  suture.  These  two  auxiliary  saddles  are  entire.  The  broad  sutnral  lobe 
which  follows  is  serrated  but  does  not  permit  tracing  out  its  further  elements. 
These  well-individualised  obliquely-shaped  auxiliary  lobes  differ  from  the  more  simple 
sutures  of  J[etiodiaona  and  justify  the  determination  of  this  species  as  Qymnitea,  in 
spite  of  the  simpler  development  of  the  other  sutural  elements. 

A umber  of  specimens  examined.  —Two. 

Genus  STURIA  E.v.  Mojsisovics. 
Sturia  monoolica.  nov.  sp.  PI.  XXIX.,  fig.  4. 


DUmotsr  of  the  thai)   60  mm. 

Height  of  tl<«  ont»r  whorl   37  . 

Thi<*!i*-ofth«   31  „ 

Dimmer  of  the  uinbiiicira   8  „ 


This  species,  which  does  not  seem  to  show  any  relationship  to  any  of  the  Me- 
diterranean congeneric'  forms,  differs  from  the  latter  by  a  comparatively  wide,  open 
umbilicus,  and  by  simpler  sutures. 

The  volutions  exhibit  considerable  egression  and  are  separated  from  the  um- 
bilicus by  a  high  and  perpendicular  umbilical  wall.  The  umbilical  margin  is  a 
sharp  edge,  already  distinctly  marked  in  the  inner  volutions. 

The  lateral  parte  are  moderately  convex.  Siphonal  area  narrow,  rounded,  and 
passing  gradually  into  the  sides.  The  outer  whorl  is  thicker  than  in  most  of  the 
congeneric  species  from  the  Alpine  Muscbelkalk.  As  in  Sturia  aemiarata  E.  v. 
M'jja.,1  flat  radial  folds  are  strongly  developed  on  the  surface  of  the  lateral  parts, 
especially  on  their  lower  portion. 

In  the  only  specimen  of  this  form  inmy  collection  the  shell  is  but  partly  preserved 
and  I  am  therefore  not  quite  satisfied  about  the  sculpture  on  its  surface.  On 
the  outer  volution  the  siphonal  strialions  have  been  observed ;  they  are  numerous, 
thin  and  bordered  by  a  sharp  edge,  as  in  S.  Sansovinii,  E.  v.  Moja. 

Suiures.— The  sutures  of  this  specimen,  which  is  entirely  chambered,  typically 
exhibit  the  shape  and  arrangement  of  the  sutures  peculiar  to  the  genus  Sturia. 
The  vertical  projection  of  the  outline  of  the  penultimate  whorl  touches  the  inner 
margin  of  the  second  lateral  saddle.  Five  auxiliary  lobes  outside  the  umbilical  edge. 
The  broad  siphonal  tubercle,  stretching  from  the  siphonal  area  over  the  lateral  parts, 
is  only  half  as  high  as  the  siphonal  saddle.  The  latter  stands  at  equal  height  with 
the  second  lateral  saddle.    The  two  lateral  lobes  are  considerably  longer  than  the 

»  Oi.  Ci.h.U.poa™  A*  Nrfitem™.  Trl^ori.. :  4th.  Q«l.  P*iorJ-A«U  Vol  X,  Pi.  XLV11I.  tg.  •  i  PI. 
XUX,«g.l,3iPl.U6<.2,p  2tt 
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siphonal  lobe.  Their  termination  is  bifid.  The  pyramid-shaped  saddles  are  very 
slender,  their  branches  being  incised  so  deeply,  that  only  the  very  stems  remain 
entire.  The  ornamentation  of  the  branches  is,  however,  not  nearly  so  rich  as  in 
5.  temiarata,  S.  Sansovinii  or  S.  forojulietuU.  In  the  siphonal  Baddle  the  strong 
outer  branch,  peculiar  to  the  two  first-mentioned  species,  is  missing.  Altogether 
the  sutures  of  S.  mongolica  may  be  said  to  be  on  a  somewhat  lower  level  of  develop- 
ment than  the  Mediterranean  representatives  of  this  genus  in  the  Alpine  Muschel- 
kalk. 

Number  oftpecime»$  examined. —One. 

Family :  JRCESTID^E. 


Sub-family:  JOANNITIXJ3. 

Genus :  PROCLAD1SCITEB  E.  v.  Mojsisovics. 

This  genus  was  hitherto  only  known  from  the  Upper  Muscliclkalk  and  from 
the  zone  of  Vrotrachycerat  Archelau»  in  the  Mediterranean  Triassic  province,  but  is 
represented  in  the  triassic  fauna  of  Chitichun  by  a  form  which  is  very  closely  allied 
to  the  European  species  of  Procladitcitea  Braneoi,  E.  v.  Mojs. 

Procladiscites  Yasoda  nov.  sp.  PL  XXX.  fig.  1,  2,  3. 

D  i  at  (~n  $  uyn  j  . 

Dlanwler  o/  tU  .lull   fi(i  *m. 

Hriiita  of  th*  win  whott   3J  „ 

TbickiwM  of  tl,«   11  „ 

DinRotwoftWmlilieiw   8  „ 

This  handsome  species  is  evidently  closely  related  to  P.  Braneoi  E.  v.  Mojs.1 
from  the  Upper  Muszhelkalk  of  the  Alpine  Trias  (zone  of  Ceralites  trinodotu*). 
The  agreement  between  the  two  species  is  romarkable  not  only  in  involution,  but 
also  in  sculpture  and  arrangement  of  the  sutural  liue, 

P.  Yatoda  has  as  high  and  compressed  whorls  as  its  European  ally;  a  narrow 
rounded  siphonal  area  and  fiat  lateral  parts,  which  pass  gradually  into' the  siphonal 
area.  An  essential  difference  from  J?.  Braneoi  consists  in  the  shape  of  the  umbilicus. 
As  E.  v.  Mojsisovics  has  remarked,  the  shape  of  the  umbilicus  in  P.  Braneoi  is  not 
accurately  known.  "  There  seems  to  have  existed  a  narrow,  open  umbilicus ;  it 
may  however,  be  possible,  though  not  probable,  that  the  umbilicus  was  closed,  as  in 
the  greater  number  of  the  species  of  Claditcitei."  But  P.  Yatoda  has  a  compara- 
tively wide  open  umbilicus,  which  exposes  the  numerous  inner  volutions  as  narrow, 
spiral-bands.  In  the  young  specimen,  figured  PI.  XXX.,  fig.  2,  to  a  diameter 
of  the  shell  of  2Cmm.  corresponds  an  umbilicus  of  4mm.  In  this  respect  tliis 
species  recalls  P.  macilentus'  from  the  Muschelkalk  of  Han  Bulog  in  Bosnia. 

'  Alb.  kk.  Geol.  R»Kii«iMt.  Vol  X.  PI.  XLVI1I.  fig.  1,  %  p.  171. 

»  F.  v.  H.uw,  IWtnuTp,  «ur  Kemitniw  i«  Ctphalopodeii  <Jer  TriM  too  Braroion.  1.  Neuc  Punrff  at*  J« 
Mu»h«ik»]k  vou  H»a  fed*  Ui  fcnjro ,  Dmi^,.  K.i.-  AM.  d.  Wi».  Wicn.  o.»h.  ut  CI.  LIS.  UK  M.  X. 
sy.  i.  v-  28IX 
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^  P      nbs  are  somewhat  narrower  than  the  intending  dcprcs- 

Suture*.— Very  similar  to  tho  snturns  „fa  n  • 
8econd  Literal  lobe  U  tho  dee  nest    Z bT .  .  f '  f  l8'eral  bbe8*  The 

in  the  European  s~des!  S„  f  ,  ^  8h0rt'  alth°af?h  rath^<"I*r  thau 
All  terminal:  oTTgle  rlld  SrrT  ^  ^  ^ 

-\W<?r  o/  .pecimen*  examined.  -Ten. 

II.  NAUTILEA 
family:  OUTHOCERATIDJS, 

Genus ORTHOCERAS,  Breynius. 
Outhocehas  sp.  ind.  PL  XXIX.,  fig.  6. 
This  figure  refers  to  a  fragment  of  a  body.cbamber  05  —  long  and  points  to 
a  form  whjch  was  distinguished  by  a  long  body-chamber  ,nd  by  a  circular  transverse 

Tl  Z  ^  °f  th<?  W^afflber  i8  15'B  -  *  ^  P^terior  termination 

ana  20    •  at  its  anterior  margin  where  broken  off.    Angle  of  emergency  about 

The  shell  is  smooth.     In  the  upper  portion  of  the  cast  the  existence  of  a  flat 
transverse  band  is  noticed. 

The  central  position  of  the  siphuncle,  as  drawn  in  the  figure  (fig.  5b),  is  rather 
doubtful. 

If  umber  of  ipeciment  examined.— Two. 
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CONCLUSIONS. 

The  feuna  of  cephalopoda  from  the  Triassic  limestone  of  Chitichun  contains  the 
following  species  .— 

I.  I>a*nbittt  Kama,  Dioncr. 
•I.       „        Jmi'la,  Dieiwr- 

3.  S>biriUt  Pat»iya,  Dieiwr. 

4.  MomrkfltiUt  /Wj»»*».  Dinner. 

5.  „  a>»/*eii,  Dinner. 

6.  „  PUamka,  Diroer. 

7.  „  Hara,  Diener. 

8.  „  Kinpi,  Dieoer. 

9.  „  tp.  ind. 
10.  ProctadiKitt*  Yaioda,  Dieuer. 

II.  Xtnodium  Middlemit.i,  Dioner. 
12.        „        nov.  tp,  >*ti. 

18.  Gynttitti  li'jnt,  Dienrr. 

14.  Si  aria  mongotiea,  Dieu«r. 

15.  Oriiaccrar  tp. 

The  genera  which  are  represented  in  this  fauna  may  be  divided  into  three 
groups. 

The  first  groap  is  represented  by  the  genus  Xe»odiscu»,  which  has  hitherto 
only  been  found  in  younger  palwojoic  or  in  lower  triassic  strata.  The  second 
group  comprises  the  genera  3lonophyllite»,  Prodaducite»,  Qymnitet  and  Sturia, 
none  of  which  have  ever  been  found  in  a  lower  horizon  of  the  Mediterranean 
Trias  than  in  the  Muschclkalk.  To  the  third  group  belong  Danubitea  and  SibiriUt, 
which  make  their  first  appearance  in  lower  triassic  or  even  in  Permian(?)  beds,  but 
ascend  into  upper  triassic  horizons. 

The  most  important  feature  of  this  triassic  fauua  are  the  genera  of  the  second 
group.  So  far  as  numbers  go,  the  genus  MonophyliUet  and  among  that  the  species 
allied  to  M.  Suetsi,  v.  Mojs.,  play  the  principal  part.  The  suture*  of  the  Himalayan 
forms  belonging  to  this  section  are  on  a  somewhat  lower  level  of  development,  than 
in  31.  Stmssi,  the  simplest  type  of  this  genus  in  the  Mediterranean  province.  In  M. 
Mara  and  in  M.  Kinyi,  belonging  to  the  group  of  M.  apharophyllua,  v.  llauer,  the 
ornamentation  of  the  sutures  is  likewise  far  leas  advanced  than  in  their  European  ally 
from  the  Alpine  Muschclkalk.  Only  the  Monophyllilei  figured  in  PI.  XXXI,  fig. 
6,  which  is  unfortunately  in  a  rather  fragmentary  state  of  preservation,  has  a  sutural 
line  of  similar  development  to  M.  tphterophyllu*. 

There  arc  similar  relations  between  Sturia  mongolica  and  the  congeneric 
species  of  the  Mediterranean  Triassic  province,  as  hetween  the  above-mentioned 
Indiun  31onophyllile*  and  their  European  allies.  In  5.  mongolica  the  sutures  are 
also  of  a  somewhat  lower  character  of  development  than  in  the  geologically  oldest 
congeneric  forms  from  the  upper  Alpine  Muschelkalk.  But  it  is  distinguished 
from.the.latter  by  a  wide,  open  umbilicus  and  the  egression  of  the  outer  volution. 


CHITICHTJX  CEPHALOPODA. 
The  antique  character  of  tli»  I  a- 
the Muschelkalk  in  the  liHaJ^i^^-  °'  ?  ^  «° 

in  Gy^ites  Vgra,  the  sutures  of  wLh  W  *  ,  "  ffi°'e  cleariy  sh™n 
from  the  X^M_mto  tlle  ^  **  Mmpleted  *« 

^ii^^l^       ^ecepha^aof  Chiti- 

oD.y  in  ouite  subordinate  d^JE^^"^  **** 

The  genus  ffiftir««,  and  especially  Sibiritet  JW„„  A 
to  the  age  of  the  triage  fauna  Vf  Chfuchun Th. ^  ****  cJuc 
hoWeL?  which  is  cicely  allied  to  S^^S^?  M 
decidedly  in  favour  of  a  younger  horizon^haT  Lo„t  ~  Folf 
with  such  highly  developed  sutnrn.  t*»  f  °f 

Partly  ^ded  w^en^ ^vH^^^T?'  ^ 
»  the  Olenck-beds  of  Siberia,  nor  in  the  W  Tn    of  hettlaf  * 

The  genus  Xenoditcu.,  it  i,  true,  has  hitherto  only        met  wfi  in  «•  i> 
m.an  rocks  of  the  SaltBange,  in  the  lower  Trias  of  the  D^mlL?     S  J  J"' 
Olcnek-bedS  and  in  the  bomaraxial  M^n^^u^fT  S  *benttl 
of  North  America     I„        u  ...    WKOcem  be(l8  of  Idaho  in  the  United  States 

norui  America.    In  the  Mediterranean  Muschelkalk  its  place  is  tak«n  H„  fh 
genus  Gymmte),  most  probably  descended  from  Xenoditcu,  as  £  bl  ™  ^  ? 
by  v.  Mojsisovics.  In  the  M  uschelkalk  of  the  main  regt"  the  H  « 
«.  »  l.aowise  missing,  and  the  forms  of  pwulkr  to  Sh^^S 

distinguished  by  richly  ramified  sutures.   It  ought  however  to  1,1  \  f 
deration  that  the  fauna  of  the  M.^  of 

exclusively  such  ype,  of  cephalopoda  only  «  are  peculiar  to  ZZl 
Med  U-rranean  MusehelkalK,  whereas  the  lower  por.ion  of  the  Himalayan  Mu 
scbelkalk  ,s  represented  by  a  fauna  rich  in  bracbiopods  and  bivalres  from  wWc, 
as  ye  only  one  single  ammonite,  Sibiritet  PrakJa  is  known.  It  mU87  mor, 
over,  be  borne  in  mind,  that  the  two  species  of  Xemdimm*  belong*  to  the'triassic 
fauna  of  Chitichun,  point  to  a  far  more  advanced  sUge  of  devHopm^! J  than  Z 
of  the  congeneric  forms  from  the  lo*er  Trias.  Ibis  not  only  refers  to  J^,", 
MtddltmitH,  the  ceratitic  lobes  of  which  are  serrated  up  to  the  middle  of  the 
marg.nal  walls  of  their  saddles,  but  also  to  the  second  but  indifferently  preserved 
species,  which  is  distinguished  by  a  perfectly  '•  Gymnitic  "  sculpture 

Judging  by  its  general  scologieal  character,  the  fauna  of  the  triassic  limestone 
or  Ch.ticbun  can  only  be  looked  upon  as  a  Muschelkalk  fauna.  The  presence  of 
the  genus  Xenoducut,  otherwise  confined  to  lower  triassic  beds,  but  associated  with 
a  far  greater  number  of  types  peculiar  to  the  Muschelkalk,  cannot  influence  this 
decision  and  so  much  ths  less,  since  together  with  Jenoditcu*  the  oldest  hitherto 
known  representative  of  the  geologically  youtger  genus  Gymmle*  makes  its  first 
appearance. 

The  Muschelkalk  types,  which  are  in  predominating  numbers,  are  all  of  a  de- 
velopment, which  points  to  a  lower  horizon  than  that  of  the  Muschelkalk  of  the 
main  region  of  the  Central  Himalayas.   This  view  is  especially  confirmed  by  the 
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character  of  the  Mouophyllite*,  of  Sturia  mongolica  and  of  Gymnitet  Ugra,  which 
impart  to  the  triassic  cephalopoda  of  Chitichun  the  appearance  of  a  fauna  of  the 
lower  Muschdkalk.  The  triassic  limestones  of  Chitichun  may  therefore  be  consi- 
dered as  forming  a  lower  division  of  the  Indian  Muschdkalk,  corresponding  possibly 
to  the  horizon  of  Sibirite*  Prahlado  in  the  main  region  of  the  Himalayas.  With 
this  view  the  occurrence  of  Jenoditeu*  agrees  best.  The  persistence  of  the  geologi- 
cally older  type  of  Xenodiscus  in  the1  triassic  beds  of  Chitichun  is  counterbalanced 
by  the  isolated  occurrence  of  Frocladiscite*  Ya*oda,  which  is  very  cloeoly  allied  to 
a  species  of  the  upper  Alpine  Muschelkalk. 

The  considerable  predominance  of  the  Ammonea  leiostraca  in  this  fauna  is 
rather  remarkable.  Each  of  the  three  species  of  'Drachyottraca  is  only  represented 
by  one  single  specimen  in  my  collection.  Among  the  Leiottraoa,  Monophyllitet 
prevails,  which  is  missing  iu  the  Muschelkalk  of  the  main  region  of  the  Himalayas. 
But  in  the  triassic  limestones  of  Chitichun  not  a  single  species  of  Ptychites  or  of 
Mcekecirat  has  been  met  with,  whereas  these  two  genera  afford,  besides  the  Ceratitet, 
the  most  important  leading  forms  of  tho  Muschelkalk  in  the  main  region;  the  latter 
are  only  represented  in  the  fauna  of  Chitichun  by  the  sub-genus  Danvbitet. 

This  sharp  palseontological  separation  of  the  two  faunas  is  to  be  explained 
principal^  as  I  believe,  by  a  difference  of  fades.  The  Muschelkalk  of  the  main 
region  of  tho  Himalayas  is  a  normal  sediment,  spread  equally  over  a  large  area, 
whereas  the  triassic  limestones  of  Chitichun  and  the  geologically  younger  rocks 
to  tho  east  of  the  Balchdhura  Pass  of  upper-triassic  age,  characterised  by  the  oc- 
currence of  the  genus  Jocites  E.  v.  Moja.,  seem  to  be  a  local  development  and  to  re- 
present the  Hallstatt-facies  in  the  Indian  triassic  province. 

The  relations  between  the  triassic  fauna  of  Chitichun  and  the  Mediterranean 
Muschelkalk  are  clearly  indicated  by  Procladucite*  Yaioda  and  in  some  of  the 
species  of  the  genus  Monophyllitet  allied  to  JU.  Sttei&i  v.  Mojs.  or  to  M.  tphaerv- 
pkyllut  v.  Hauer.  On  the  other  hand  the  occurrence  of  the  genus  Sibiriie*  and  of 
DauubUet  Kama,  closely  allied  t  the  Japanese  D.  Xattmanni  v.  Mojs.  points  to 
a  dose  relation  with  the  Arctic- Pacific  Province  of  the  Trias. 
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APPENDIX  TO  PAET  II. 


T<>  <te«r^nt.tir«  of  the  subgenus  A.fxdiU,  i„  tk.  u-  <i 
tbeseeondpartoftlusvolutnc.    To  «.  ^ tt^TjZl     ^  ^  "*  ^  *"  in 


ASPIDITES  KOSSMATI  nov.  ep. 

TufAMIC  LlHESTOXE  OF  ClUTICHUH. 

«.  Side  view,  4.  Front  view,  <r.  Sutural  line 

chun.  i   firat  rrtatfn  »rii^^^'cikTS!^^^^ 

"»ly  an  internal  cart,  did  not  consider  it  nod  mm,.,!,  .„  A    i      u.  **"  """frm*""*,  being 

,,.  821).  .  "aagen  (  ftmils  from  the  Cerat.te  Formation,  PI.  XXVI,  fig.  5a>  b.  c, 

of  the  height  of  the  lit  volutin  **  hWght  °f  °K  klU!r  «»  two  seventh. 

The  transverse  section  of  onr  sneeirs  rliff«~  I.  j  t-,-  . 

tfeg  flatter  and  converging  faj  t^St^^^.^"^*  *  *  *" 
scarce  y  convex  *lor*.    The  lari^r  »r»n»  .   j        wards  u*  siphorail  area  ln  an  almost  even, 

b  more  advanced  ^  JtSCSTtrff'  ^  Umbi'ia"  ^  »** 
by  a  very  shallow  circuL  deprTion  * %        ^        d,V'dcd  fr°m  tJle  «- 

The  siphonal  area  i|  regularly  rounded  and  unites  gradually  with  the  .1    .  ,  ■ 
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oast  is  nearly  smooth,  with  indistinct  traces  of  falciform  ribs.  The  shell 
with  taint  falciform  folds,  similar  to  the  sculpture  exhibited  on  the  shell 
the  internal  cast  ol  which  is  described  by  Waageu  as  being  entirely  unc^h. 

The  present  specimen,  attaining  a  diameter  of  74  mm.  is  composed  ot 
of  the  body  chamber  having  been  preserved. 

J    .  .-.   „t  mikntmi^     JtniAlttH-    bY    nOSOU    01  th* 


9  is  •  typical  representative  of  the  Bubgenu*  Aipidittt. 
,^ry  series  in  its  sutural  line.  It  belongs  to  Waagen's  section  of  the  polyncri 
^^^Ltiomol^  first  auxiliary  M»  being  of  unequal  site  and  not  symmetrically  arranged. 

The  sntural  hue,  which  is  very  well  preserved,  differs  from  that  of  A.  m*Snumitl,«*tu*  only  in 
minor  details,  especially  in  the  arrangement  of  the  auxiliary  elements,  following  the  first  auxiliary 
lobe.  The  siphooal  lobe  is  remarkably  broad,  provided  with  irregular  indentations  and  divided 
by  a  broad  pyramid  shaped  median  prominence  Tl»e  two  lateral  Labis  are  considerably  narrower, 
and  provided  with  strong  denticulatiora  at  their  base,  but  of  unequal  number  in  the  different  BepU. 
Hoth  in  the  siphooal  and  lateral  saddles  th?  highest  point  is  shifted  towards  the  umbilical  side. 
The  saddles  are  more  slender  and  narrow  than  in  A.  matnumhilicalm,  the  siphonal  saddle  is 
bordered  by  parallel  margins,  not  phylloid  in  its  outlines.  The  principal  lateral  saddle  ib  but  slightly 
lortger  than  the  second  lateral  and  mphonal  saddles.  The  first  auxiliary  lobe  is  lese  broad  than  the 
adjoining  lateral  saddle,  and  bears  four  dentioulatione  below.  Among  them  thoBB  neater  to  the  umbi- 
lical side  of  the  lobe  are  the  larger  ones,  imparting  to  the  lobe  a  somewhat  sloping  character.  The  next 
auxiliary  lobes  and  saddles  likewise  slope  towards  the  umbilical  suture.  The  first  and  second 
auxiliary  saddle*  are  perfectly  conical  in  shape  and  »re  separated  by  a  sharply  pointed  lobe.  The 
third  auxiliary  lobe  is  equally  pointed  but  the  adjoining  saddle  is  obliquely  rounded  above,  and 
even  provided,  as  it  seems,  with  a  few  slight  indentations.  It  is  divided  by  th*  umbilical  edge. 
The  fourth  auxiliary  k>ba  is  situated  on  the  umbilical  wall,  and  exhibit*  in  opposition  to  the  preceding 


lobes  a  strongly  bifid  termination.  It  is  followed  by  another  small  rounded  saddle, 
down  to  the  umbilical  suture. 

A*  the  specimen  is  cut  into  two  by  a 
on  both  sides,  I  cannot  give  thu  I 
to  a  diameter  of  the  shell  of  o-S  mm. 


Diametw  of  the  »bell  49  > 
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Height  of  the  but  rotation   j'"0"* ^"^j^"'^!     "       *       *       '  20 

H*jj»t  of  tf>«  umbilical  mil  4  5 

ThiokneM  oi  the  but  volntioe  a  pp.  17 

locaiitj.— Triassic  limestone  crags  of  Chitichun  in  Tibet. 

Remark*.— The  presence  of  a  representative  of  the  subgenus  Aipiditu  in  the  fauna  of  the 
triassic  limestone  crags  of  Chitichun  is  of  special  interest.  In  th*  description  of  this  fauna,  contained 
in  the  last  chapter  of  the  second  part  of  this  volume  1  observed  that  the  majority  of  its  element*  are 
muschelkalk  types,  but  that  they  are  associated  with  forma  bearing  a  more  antique  character  than 
the  general  geological  character  of  the  fauna,  I  therefore  drew  the  conclusion  that  the  triassic  lime- 
stone of  Chitichuu  may  be  considered  to  form  a  lower  division  of  the  Indian  mnsohelkalk.  This  view 
is  confirmed  by  the  presence  of  A$piditt$  whkh  is  a  geologically  older  type  than  the  Mteioeentifa 
of  the  muschelkalk.  Up  to  now  species  of  AtpUitet  have  only  been  found  in  the  upper  division 
of  the  lower  trios  of  the  Indian  region.  The  Salt  Range  species  of  this  subgenus  are  all  confined 
to  the  Ceratite  sandstone,  where  they  make  their  first  appearance  in  its  middle  division,  the 
Stachclla  beds.  The  occurrence  of  Atpiittt,  and  of  Xauupu  consequently  confers  a  rather  antique 
aspect  to  the  fauna  of  the  trias*ie  Chitichun  limestones,  whereas  the  occurrence  of  PnrUiucitti 
Yatoda  lis*  the  contrary  effect. 

From  all  this  it  appears  te  mo  in  accordance  with  my  former  views  on  this  subject  that  the 
rocks  containing  the  triassio  fauna  of  Chitichun  must  be  placed  rather  low  in  the  Muschelkalk  series. 
It  cannot,  however,  be  decided  whether  they  are  on  »  level  with  the  horizon  of  Sibifile,  prMada 
m  the  main  regi»n  of  the  Himalayas,  or  witi  the  upper  Ceratite  limestone  of  the  Salt  Kouge. 
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Page  87  line  16  from  top,    for  «,«  rtad  onr. 
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"    37        18    >'  »    Shalshal      ttad  SLakWI  cHff, 

"    59foo*-note  „    Akademied     „    Akattemic  d/ 
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„  101  lino  14  from  bottom,  for  Gemollaro  read  < 
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PLATE  J. 

Fig  !«,«,<•  CeratitwTlmillieri,  OppeljMuth  (Spiti),  Coll. 

Museum  in  Manioc,   Oppel's  type-specimen. 
Fig  1  Ceratitei  Tbuillieri,  Oppel  w. ;  Sh»l«hal  Cliff  near  Bimkin  Wb  E.  O. ;  Coil.  Di( 
>iB.  8a,  ».  Cemtit«  nor.  *p.  ind.  ex.  aff.  C.  WeUoni,  Diener,  fragment,  of  eater  whorl ;  Skl- 

ehal  Cliff  nwr  Bimkin  Paiar  B.  G. ;  Coll.  Dienar. 
Kg.  U,  *.  Ceratites  Himalayamw,  Blanford;  Spiti  (locality  unknown) ;  Coll.  Ariat.  Soc  of 


Fig.  5.  Cetatitaa  ouurtn*.  Oppel,  fragment  of  outer  whorl ;  Ruling  (Spiti)  ;  Coll. 

weit,  PaSeontologica)  Museum  in  Munich.    OppeTa  type-specimen. 
Fig.  6«,  *.  Cerntitat  Weteoni,  Oppel,  fragment  of  outer  whorl ;  Spiti  j  Coll.  Schlagtntweit. 

Paleontologies!  Museum  in  Munich.   Oppel's  type-*p*oimen. 
Fig.  1'     Ceratites  truncus,  Oppel,  fragment  of  enter  whorl ;  Baling  (Spiti) ;  Coll.  Sfhlagint- 

weit,  Palesontological  Muttum  in  MunUh.    Oppel's  t 
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PLATE  II. 

Fig.  I«,  t.  Oerathee  Voiti,  Oppel ;  Kuling  (Spiti),  Coll.  Stofictka,  Geological  Snrvey  AIuKum 
in  Calcutta. 

Fijj.  l»,  *.  Ceratitee  Voiti,  Oppel ;  a  portion  of  the  ventral  side  restored,  »fter  the  specimen 
figured  at  la;  Kunxnm  Paas  (8piti),  Coll,  Sehlagintweit,  Pabeontological 
Moaeum  in  Munich ;  Oppel'*  type-specimen. 

Fig.  4.  Cemtitee  Rarana,  Dieoer,  wj  Shalthal  CM  near  Biota  Paiar  E.  G„  ColL 
Diener. 

Tig.  *«,  *.  Ceratites  nor  op.  ind.  ex.  aff.  C.  Ravana,  Diener  j  fragment  of  outer  whorl ;  Utadh- 

ura  (Johar),  ColL  Diener. 
Fig.  6a,  b.  e.  Ceratitee  Ravana,  Diener;  Sbakhal  Cliff  near  Rimkin  Paiar  B.  G. ;  Coll.  Diener. 
Fig.  6.  Ceratitee  nor.  ep.  ind.  ex.  aft.  C.  Bavana,  Diener  j  Bpiti,  Coll.  Scbiagintweit,  PaUeootolo- 

gical  Museum  in  Munich. 
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PLATE  III. 

Fig  1«,  i,  e.  Ceratites  Didimba,  Dienur ;  full-grown  specimen,  with  b  portion  of  the  shell 
prawrved.  East  Blope  of  Teanff  Twk  La,  Hop  Oadh  (Hundfe),  Coll.  Grim- 
bach,  Geological  Survey  Mxuenm  in  Calcutta. 

Kg.  %<i,  b,  e.  Ceratitee  Dongara,  D'woer;  Ruling  (Spiti),  Coll.  Geological  Survey  Muaenm 
in  Calcutta. 

fig.  3.  Ceratitee  gp.  ind.  ex.  aff.  C.  Uidimba,  Drener;  probably  from  Spiti,  ColL  Geological 
Surrey  Museum  in  Calcutta. 
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PLATE  IV- 

Fig.  la,  i.  Centitet  Arjuoa,  Dieotr ;  Shaleh&l  Cliff  Dear  Rirnkin  Paiar,  Coll.  Di«ner. 

Fig.  %a,  i.  Ceratitas  Visvakarma,  Dicner;  Sbalahal  Cliff  near  Bimkio  Paiar,  Coll.  Diener. 

Fig.  3«,  I,  c.  Ceratitea  Airavita,  Dieoor ;  Sfaalahal  CUff  Mar  Rimkio  Paiar,  Coll.  Diener. 

Fig.  U,  i.  Ceratitw  no».  ap.  ind.,  Diener  (group  of  CeratiUa  circuroplioati) ;  Sbalahal  Cliff 
near  Rimkim  PaiBr,  Coll.  Dianer. 
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PLATE  V. 

Fig.  la,  i,  c,  i.  Ceratites  K.madm,  Di*ner;  Shal.nal  Cliff  near  Bimkin  Paiar  E.  G.,  CWL 
Diener. 

Fig.  ia,i,e.  Ccratite*  Kotera,  Diener;  N.  of  Kalapani,  Kali  BWer  Valley  (Byans),  Coll. 

Grieabacb,  Geo).  Survey  Musonm  in  Calcutta. 
Fig.  &«,  4.  Ceratitea  .p.  ind.  from  the  group  of  Ceratile*  G.mioati,  Moj.. ;  ShaUhal  Cliff  near 

Bimku.  Paiar,  Coll.  Diener. 
Fig.  4.  Ceratitea  sp.  ind.  j  Sbalibal  Cliff  war  Bijnkin  Paiar  E.  G.,  Coll.  Diener. 
Fig.  6 a,  4.  Cerati<e»  an.  ind.  (group  of  Ceratite.  Geminati  Mojs.  (?) ;  Bantbanag  Cliffe, 

Girthi  Valley  (Johar),  Qoll.  Diener. 
Fig.  0*,  4  Orafites  nov.  tp.  iud.  from  the  group  of  Ceratitei  aubrobosti,  Moje.  j  fragment  of 

outer  whorl ;  Topidnngn  Valtey  (Jobar),  Coll.  Dinner. 
Fig.  7*.  4.  Cenititcs  «P.  ind.  ex.  aff.  C.  Middendorfi,  Diener;  ShaUdial  Cliff  near  Bimtin  Paiar, 

Coll.  Diener. 
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PLATE  VI. 

Fir.  U,t  CcatiUs  Vr*»,  Di«n«r;  SU1.W  Cliff  near  Rimkin  P*iw  K.  O.,  Coll.  Dnmer. 
Fig.  2  Ceratito  Vjtms,  Dieoer,  oast,  with  shell  partly  presenwJ.  ShaUUai  Cliff  nur  Rimkia 
P»i«r  E.  G.,  CoU.  Diener. 
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PLATE  VII 

Fig.  la,  6,  c.  Japonile*  Sogriva,  Diener.  Sb&labal  Cliff  near  Rimkin  Paiar  E.  G.,  Col).  Djf  »"r- 
Fig.  It,  i.  Japooitei  (?)  ruoeiaato*,  Oppel,  fragment  of  outer  whorl ;  Shaogra  (Hunde*),  Coll. 

Sehlagintireit,  Paheontologioal  Moaenm  in  Munich;  Oppel'a  type-specimen 
Fig.  34,  i,  e.  Acrocbordicoraa  Balarama,  Diener ;  SbaUlial  Cliff  near  Rimkin  Paiar,  Coll. 

Dieoer. 

Fig.  io,  4,  e.  Acrocbordieeraa  Jcharcnae,  Diener;  Utadhnra  (Johir),  Coll.  Diener. 
Fig.  Sa,  4,  e,  d.  Sibirites  Prahktda,  Diener;  Sbalahal  Cliff  near  Rimkiu  Paiar,  Coll.  Dienor. 
Fig.  5  i.  Tubercle  with  ribs  and  lunula  of  the  tame  .pecimcn,  doubly  enlarged. 
Fig.  6a,  i.  Ceratites  tp.  iod.  ex.  aft.  C.  Vyaaa,  Dieoer,  fragment  of  outer-wborl ;  ShaUnal  Cliff 
near  Rimkin  Paiar,  Coll.  Dientr. 
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HATE  VIII. 

Fig.  la,  I,  e.  Danubitcs  Dritaroel.lra,  PicDcr;  Utadhura  (Jonar),  Coil.  Di«n«r. 
Fig.  2a,  *,  e,  i.  Meekroeras  praiiaram,  Ojijifl ,  Sbangra  (IIond&),Coll.8cbl»gintweit,  I 

tological  Mnatum  iu  Munich;  Oppel's  tjpe-epeciiDen.    fig.  a  and  t  show 

the  view  of  I  be  apeciioen  from  left  and  right  aide. 

Fig.  3»,  t,  r.  Meekocerss  Kbanikofi,  Oppel ;  Sbangra  (Hund&),  Coll.  Schlagintw«it,  PalicoD- 
iological  Museum  in  Munich. 

Fig.  +,  5«,  t,  e,  4.  Meeko««rn*  affiae,  E.  v.  Moje. ;  ShaUbal  Cliff  nfarRimkio  Paiar  E.  G., 

Coll.  1 


Fig.  t>*,b,c,i.  MetkoccnwKewva.Dienor;  Sbalshal  Cliff  war  Rimkin  Paiar  E.  G.,  ColL 
Ditn#r. 

Fig.  U,i,f.  Meekoceroa  Narada,  Dieorr;  Bambanag  Cliffs,  Girthi  Valley  (Johir),  Coll. 

Dicner. 

Fig  bn,  I,  t.  McekoetrM  Srikanla,  Diencr;  Stulalial  CliH  near  Rirakiu  Paiar  E.  G.,  Coll. 
Dicnrr. 

Fig.  fla,  i.  Meekocerai  Srikanla,  Dicnrrj  SbaWial  Cliff  near  Rimkin  Paiar  H.G.,  Coll.Diener. 
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PLATE  IX. 

Fig.  1«,  *.  Meekooeras  Kbanikofi,  Opp«l,  full-grown  apecimen,  with  shell  preserved.  Sbalshal 

Cliff  near  Bimkin  Paiar  E.  0.,  Coll.  0iener. 
Fig.  «.  Meekocerae  Kbanikofi,  Oppel,  variety,  with  tubercle* ;  Knling  (Spiti),  Coll.  Schlagint. 

wait,  PnUeontol.  Museum  in  Munich. 

Fig.  8*.  i.  Meekoceraa  Khanikou,  Oppel ;  S.  E.  of  Math  (Spiti),  Coll.  Grieabach,  Geological 
Surrey  Museum  iu  Calcutta. 

Fig.  •*«>    «•  Meekoceraa  Gang&dh&ra,  Diener;  ShaUbal  Cliff  near  Rimkin  Paiar  K.  G„  Coll. 


Fig.  5«,t,«.  Meekocerss  Nalikanta,  Diener;  Shalahal  Cliff  near  Rimkin  Paiar  £.  Q.,  Coll. 
Diener. 

Fir.  7.  Meekocerae  Nalikanta,  Diener,  suture*  of  a  full-grown  specimen;  Shattbal  Cliff,  Coll. 
Diener, 

Fig.  8  a,  t,  e.  Meekoeerat  Nanda,  Diener ;  Sbalshal  Cliff  near  Rimkin  Paiar  E.  G  ,  Coll. 
Diener. 


Fig.  9.  Meekocertj  Khanikofi,  adolescent  »Ug*  ;  Shalsbal  Cliff  near  Rimkin  Paiar  E.  G  .,  Coll, 

Diener. 
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PLATE  X. 

Fig.  la,  4.  Meekooeraa  Rodr»,  Diener;  Shalihal  Cliff  near  Rimkin  Paiar  E.  G.,  Coll.  Diener. 

Fig.  2a,  i,  e.  Ojmnites  Kirata,  Diener ;  Lilang  (Spiti),  Coll.  StoliciH,  Geological  Survey 
Museum  in  Calcutta. 

Fig.  S»,  4.  Grmnites    Kirata,  Diener,  adolescent  form;  Lilang  (Spiti),  Geological  Surrey 
Museum  in  Calcutta. 

Fig.  4«,  4,  e.  JaponiUs  Chandra,  Diener ;  ShaUbal  Cliff  near  Rimkin  Paiar,  Coll  Diener. 
Fig.  5n,  4.  Gymnile«  not.  ap.  iod.  ex.  all.  G.  Sanknra,  Diener;  Utadhura  (Johar),  Coll.  Diener. 
Fig.  6a,  4,  c.  Gymwte*  Umarki,  Opp«t ;  Ruling  (Spit.),  Coll.  Schlajpntweit,  Pala-ontological 

Museum  in  Munich.   Opnel't*  type-fpecimeii. 
Fig.  U,  b,  e.  Gymnites  Jollyan.ua,  Oppel ;  Muth  (Spiti),  Geological  Survey  Museum  in 
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PLATE  XI. 

Fig.  U,  b.  Gymmtti  JolljauiH,  Opptl ;  Shahhal  Cliff  Dear  Rimkin  Paiar  £.  &.,  Coll.  Diener. 
Fig.  l*,b,e,  Ojmnitcs  Sankara,  Dienerj  Lilang  (Spiti),  Coll.  Stoliczka,  Geological  Surfey 
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PLATE  XII. 

Fig.  1.  Gymnitei  JoUyanuu,  Oppel,  sutarw  of  >  full-grown  specimen  ;  Shalshal  Cliff  near 
i  Paur  E.  G.,  Coll.  Diener. 


Fig.  2*,  *.  GymnittB  «p.  iod.  ex.  aff.  G.  Humboldti,  Diener  ;  fragraeot  of  oater  whorl.  Bam. 

banag  C'.iffa,  Girthi  Valley  (Johar),  Coll.  Diener. 
Fig.  ia,  i,  c.  Gymmtea  Salteri,  Beyrich;  Ladakh,  Coll.  Prochnow,  Maseum  fur  Naturkunde, 
Copy  of  a  piaster  cut  after  Beyrioh'a  type-apeeimen. 
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PLATE  XIII. 

Fig.  la,  b,  c.  Ojmnitaa  oov.  Bp.  «x.  off.  G.  Sankura,  Diiner;   Kuliujr  (Spiti),  Coll.  Geoli>gical 
Surrey  Muaoum  in  Calcutta. 

Fig.  la,  i,  c.  Gymnitei  Vasanlasena,  Di«Derj  SbaUhal  Cliff  njur  RimViu  Paiar  E.  Ci.,  Coll. 
Dieaer. 

Fig.  5.  Gymuitea  (Buddhaites)  Rama,  Dieaer;  Shalshal  Cliff  near  Rimkin  PuiarE.  G.,  Coll. 

Grieabaoh,  Geological  Survey  Mnaeom  in  Caleutta.   Sutures  of  a  middle- 
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PLATE  XIV. 

tig.  \a,i.  Gymnit«»  (Buddhaitea)  Kama,  Dionor;  wcat  slope  of  tfie  Silakank  Pa»,  Coll. 

Grieabach,  Geological  Survey  Museum  in  Calcutta.    Id  the  autaral-line 
the  outor  branch  of  the  aiphonal  saddle  and  tha  siphonal  lobe  ait  muting, 
lig.  U,b,c,i,t.  GymniteB  (Buddhaites)  Rama,  Dianer ;  Bhalshal  Cliff  near  Rimkin  Paiar 
R.  G.,  Coll.  Diener  ;  i  and  «  inner  whorl,  of  the  «an 
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PLATB  XV. 

Fig.  In,  i.  Stun*  San*ovinii,  E.  v.  Moj*i*ovici  t  Sbdiiul  Cliff  n«ar  Rimkia  Pkiar,  Coll 
Dieiwr.  Large  spcciiMu  witb  (hell  prtseryeJ. 


Digitized  by  Google 


Digitized  b  >ogle 


i 
f 


I 

i 


Digitized  by 


PLATE  XVI. 

Kg.  la,  *,  c.  Ptytbites  Mahendra,  Diener;  Muth  (Spiti),  Coll.  Geological  Surrey  Museum  in 
Cilcatta. 

Fig.  te,  i.  Ptycbitra  Mahendra,  Diener ;  SbaUbal  Cliff  new  Rimkin  Pftiar  E.  G.,  Coll.  Diener. 

U.  front-view  of  the  inner  whorl*  of  the  tame  apecimen. 
Fig.  So,  4,  e,  Ptycbite*  Drooa,  Diener ;  Sbalehal  Cliff  near  Rimkin  Paiar  E.  O.,  ColL  Diener. 
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PLATE  XVII. 

Tig.  la,  *,  e.  PtjehiUe  MallettMin,  Stol.  j  LihoB  (Spiti)  Coll.  OeoL  Survey  Muwom  io 
Calcutta.  Stoliczka's  type-specimen. 

Pig.  U,  b,  e.  Ptyehites  dot.  sp.  ex.  aft  Malletiaout,  Oieoer;  north  of  Padam,  Spiti,  ColL  Qeol. 

Survey  Museum  in  Calcutta. 
Pig,  3«,  4,  ct.  Ptychite*  oochleato*,  Oppol ;  Sbalsbal  Cliff  near  Bimkin  Paiar  K.  G.,  ColL 
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PLATE  XVI II. 

Pig.  1.  Ptychiloi  Geraidi,  Blanionl ;  Shalshal  Cliff  near  Rimkin  Paiar  E.  G.,  Coll.  Dither. 
Specimen  with  shell  partly  preserve*!. 

Fig.  U,  i,  e.  Ptycbite*  Gerardi,  Blanf.;  Sbalshal  Cliff  near  Rimkiu  Paiar  E.  Ci.,  Coll.  Diencr. 

Fig.  3.  Ptychites  Gerardi,  Blanf. ;  Spiti  Valley,  Coll.  Geol.  Survey  Museum  in  Calcutta  {from 
the  Asiatic  Society  of  Bengal).    Blonford'*  type-specimen. 

Fig.  4a,  4.  Ptychites  impletus,  Oppel ;  Kuling  (Spiti),  Coll.  Schlagtntweit,  Poteontological 
Museum  in  Munich.   Oppel's  type-speoimen. 

Fig.  5.  Ptycbitas  cognates,  Oppel ;  Kuling  (Spiti),  Coll.  Schla-„»intweit,  Palawntolojical  Mu- 
seum in  Munich. 

Fig.  «*,b.  Ptycbit*.  cognates,  Oppel;  Ruling  (Spiti),  Coll.  Schlajriutweit,  PaliBontological 
Museum  in  Munich. 
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PLATE  XIX. 

Ttjrcbitcc  ETensti,  Oppel ;  full-grown  «podmen ;  Shaltlial  Cliff  near  Rirokin  Paiar  E.  6.,  Coll. 


Digitized  byT  )Ogle 


Digitized  by  Goo< 


I 


Digitized  by  Google 


I 


PLATE  XX. 

Fig.  1«,  i.  Ptyehitw  Evemti,  Oppol ;  Shangn  (Tibot).   Oppol'»  I 
Kg.  U,  t.  Ptyobit*  Vidura,  Dienor;  Hund&. 
Fig.  3d,  6.  Ptyebitee  Vidara,  Diener ;  Spiti. 
Fig.  *»,  4,  e.  Ptychite«  Evereeti,  Oppel ;  Spiti. 
Fig.  5«,  4.  Ptycbitet  Vidura,  Dieiwr;  Huodw. 
Fig.  6.  Ptyebite*  Vidura,  Dkner  j  «atur»l  Hoe,  Hundts. 

is,  figured  on  tbie  pbte,  from  the  ScMagintweit-colleotion,  Palajontological  Mu- 
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Ptyahit*.  Govind.,  Dituerj  Shal*h»l  CliS  M.rRimVin  P»i»r  E.  O.,  Coll.  Dienf . 


1 


Digitized  by  Google 


Digitized  by  Goo 


PLATE  XXII. 

Fig.  la,  i.  PtycniU-s  rugiler,  Oppel  ;  Sh.IJ.al  Cliff  near  Kimkin  P»i»r  E.  G.,  Coll.  Dieocr. 

Pig.  U,i,e.  Ptychit«  rugifer,  Oppel;  KoUng  (Spiti),  Coll.  SchUgintweit, 
Museum  ia  Muuioh.    Oppel's  type-specimen. 
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PLATE  XX HI. 

Fiff.  Pljchilcn  nigifer,  Oppel;  S.  E.  of  Muth  (Spili),  Coll.  Grifsbach,  Geolog.  Surrey 

MuKum  in  Calcutta. 

f'B.      4.  Ptyd.ite*  roofer,  Oppel ;  SHal.b»l  Cliil  near  Rimkiu  P»i»r  E.  0.,  Coll.  Dieaw. 
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PLATE  XXIV. 

Fig.  \;b.  Ptyofaibu  rogifor,  Oppel  j  Spiti,  Coll.  Scblagiotweit,  Patoontological  MaMam  in 

Fig.  ia,  4,  e,  Ptychitei  rngifer,  Opp«l ;  Shalsh&l  Cliff  Dear  Rimkin  Fakr  E.  Q.,  Coll.  Diener. 
Fig.  3«,  b,  c.  FtyeMtw  tibetamu,  Mojt.;  Spiti,  Coll.  SchUgiiitweit,  P»toootologioal  Maseam 
ia  Maoich.   E.  t.  Mojwwvfc.'  typ(>-.p.cimen. 
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PLATE  XXV- 

Tig.  U,  t,  c.  Ptrehites  Sahafeva,  Diener ;  N.  of  Kalapani  E.  O.,  Kali  Rim  Valley  (Byao.), 
Coll,  Griesbacb,  Geological  Survey  Museum  in  Calcutta. 

Fig.  it,  i.  Ptycbitea  Sabadeva,  Diener,  adolescent  ilage.    Sane  locality. 

Kg.  3a,  i.  Ptyehite.  Gerarfi,  Blanford,  adoleaceut  stage.  Sb.Ubal  Cliff  near  Rimkiu  Paiar 
E.  G.,  Coll.  Diener. 
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PLATE  XXVII. 

Fijp.  la,  *,  c  Ptyebites  Mangals,  Dienerj  Spiti,  Coll.  Bobligintvreit,  Palwontologieal 
Museum  in  Maoicb. 

Pig.  in,  b.  Ptyebites  Snkra,  Die  oer  ;  Spiti,  Coll.  Sehlagintweit,  Palaxratological  Museum 
io  Muoiob. 

Fig.  3u,  *.  IscuMes  Hau«rinus,  Stolicika  ;  Lilang  (Spiti),  Coll.  Geological  Surrey  Museum, 
Calcutta  (Stolicaka's  type"6peciaien). 

Fig.  Sc.  Iscalites  Hauerinus,  Stoliczka ;  copy  of  the  sutures  of  another  specimen,  of ter 
Stobczka  (compaie  PI.  XXXI.,  Pig.  lib). 

Fig.  *»,  i,  e.  Lobites  Oldhamianoo,  Stoliczka ;  Lilang  (Spiti),  Geological  Sumy  Museum,  Cal- 
cutta (Stoltoska's  typr.spccimen). 

Fig  ba,  »,  c.  Ptyebites  Asura,  Diener  ;  Lilang  (Spiti),  Geological  Surrey  Museum,  Cal- 


Fig.  «.   Pjoaroestei  Balfouri,  Oppel ;    Dras  (Tibet),  Coll.  Seb 

Museum  in  Muoiob  (Oppel's  type-specimen). 
Fig.  7a,  4,  e.  Frooroettes  Balfouri,  Oppol  ;  East  slope  of  T«ang.Tsok-La  (Tibet),  Geologicil 

Surrey  Museum,  Calcutta,  ColL  Giieabacii. 
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PLATE  XXV1IT. 

Pig.  1«,  4,  e.  Proaroeatea  bicrnctoj,  E.  v.  Moj.isovics ;  Lilaag  (Spiti),  Geological  Surrey 

Museum,  Calcutta  j  Coll.  Stolicaka. 
Fig.  la,  i.  Not.  genua  iod.  ex.  fan,  Arccstidarum  ip.  ind. ;  Sbalebal  Cliff  near  Rimkin  Paiar 

K.  6.,  Coll.  Diener. 

Fig.  3.  Not.  genus  ind.  ex  tarn.  Arcaatidamro  ap,  ind. ;  Sutures  of  a  specimen  from  the  same 
locality,  Coll.  Diener. 

Fig.  *.  Nautilus  sp.  ind.  ex.  aft.  N.  Grieabachi,  Diener  ;  ShalehsJ  Cliff  near  Rimkin  Paiar  E. 
G.,CoU  Diener. 

Ftg.  5.  Nautilus  Spitiensis,  Stoliwka  ;  Lilang  (Spiti),  Geological  Survey  Museum,  Calcutta 
(Stoliexlca's  type-specimen). 

fig.  6a,  5.  Nautilus  Griesbachi,  Diener  ;  N.  of  Kalnpani,  Kali  River  Valley  (Byane),  Coll. 

Gricsbacb,  Geological  Survey  Museum,  Calcutta. 
Fig.  7.  Nautilus  Gneebachi,  Diener;  a  large  specimen  from  Uw  tame  locality,  Coll.  Gries- 

baeb. 

Pig.   8a,  *.  Orthoosras  of.  campanile,  v.  Mojtisovic*  ;  Utadbura  Paas  (Johar),  Coll.  Dieoer. 
Fig.  9a,  b.  Atiactitex  ep.  iod. ;  Spiti,  Coll.  Geological  Surrey  Museum,  Calcutta. 
Fig-  lUa, ».  Ortbocora*  sp.  iud,ei.  aff.  O.  campanile;  Spiti,  Geological  Surrey  Museum, 
Calcutta. 
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PLATE  XXIX- 
Fig.  U,  t,  e.  Danubittt  Kwis»,  Dieiwr. 
Fig.  4«,  4,  «.  Dtnnbites  Ambika,  Dieoer. 

fig.  3a,  t,  e.  Sibirite*  Andy*,  Dicner ;  3c.  8atuie«  iacorractly  dr»wn,  two  liter*!  lobe*  only 


Tig.  M,t,  e.  Stnrii  monguliea, 
Vie.  6*,  4.  Orthooera*  »p.  iod. 

AH  tpeciaeo.  from  tb*  triune  limestone,  o!  Chitichun  (Tibet),  Coll. 
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PUTE  XXX- 

Tig.  -v 

mg.  U,  t.         L  ProoladiBoite.  Y«o<U,  1 
Kg-  3.,  *,  e.  ) 
Fig.  4.  Xenodiscua,  cor.  sp.  ind. 
Fig,  5a,  i,  e.  Gjmnitea  Ugrs,  Dieoor. 
Fig.  6a,  t,  e.  X«Dod»cus  MiddUmia 
Fig.  la,  6,  e.  Monophyllitet  Coofueii,  Diener. 

AU  speeimeot  from  tbe  triascic  limestones  of  Chitwban  (Tibet),  Coll.  Dtcner. 
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PLATE  XXXI- 


Fig.  la,  *,  o.       "iMonoplivllites  Confurii,  Diener. 
Fig.««,«.  * 

Fig.  3-,  *,  «.       1  Monophylli{«  Pradyumn*,  DUmer, 
Fig.  4a,  i.  ■» 

Fig.  5«,  4.  Monophyll.to  PiUunha,  Dinner ; ; 
K.g.fla,*.  Monx.pl.yliH^nov.ep.ind. 

Kig- 7a,  i,c       I  MonophylliU*  1 
Fig.  8«,  ».  ' 
Fig.  »«,  »,  r.  Monophyllite.  Ilara, 
Fig.  10«,  t.  <••  MonophyUitas  Kingi,  Diiwr. 

All  specunenB  from  the  triaari*  linw*tone  o£  Chitichim  (Tibet),  Coll.  Diener. 
Fig  11a,  i.  Iscnlites  Hauerimw,  Stolidka;  Lilang  (S,.iti),  Owlogial  Survey  M«*um.,  ttl- 
•  cufcU,  StoliczkaV  type-ipecimen.    Side-view   of  the  inner  volution,  und 
iutures,  the  last  wborl  (Ixxly-ohauiber)  having  }  — 


Digitt  )gle 


()<<4)1  SuiTui'Illdiil 


MUSCH  ELKALK ,  HIMALAYA  (CEPHALOPODA) 


PI  XXXI 


1hBjnnw»rll<  prim 


A  5«.o»o<UO»l-llilT, 


Digitized  by  Google 


Digitized  by  Google 


Digitized  by  Google 


